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“We tested them all... 
Airco 19-9 stainless steel electrodes 
produced the best welds..." 


a 


says Struthers- Wells Corporation, 
Warren, Pa. 
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Offices in All Principal Cities 
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. CARBIDE... 
ELECTRODES AND ACCESSORIES 


In full they stated: “When we received the co. ian 
tract to fabricate these all-welded stainlexs «,. 
soup kettles, we ran extensive tests to | 


best stainless steel electrode for the job 
had to be porosity-free and have a smooth, 
form appearance because the vessels were | 


oe 


machined down and polished. Airco 19-9 gt, 


less steel electrodes produced the best wel 


18 
all electrodes tested. Tests showed a ten 


strength of 85,000 Ibs. per square inch and; 


extremely low corrosion rate loss of .00075 
month in boiling nitric acid.” 

Airco Stainless Steel electrodes are availa! 
with a titania coating for A.C.-D.C. applic, 
tion. Lime-type coatings for D.C. applicat 
are also available when required. Most Opera 
tors prefer the A.C.-D.C. type because wh 
used on A.C. are blow is eliminated, whic! 
turn, results in easier manipulation, more u 
form are action, and better appearance of 
posit. Both produce an easily removed suff 
coating. 

For further information regarding Airco’s 


tensive stainless steel electrode line, or any ot 


arc welding electrodes write for a copy of 
latest Electrode Catalog. For your free copy 3 
dress: Dept. WE7813, Air Reduction, 60 Ea 
12nd Street. New York 17, New York 
Texas: Magnolia Airco Gas Products ( ompa 
Houston 1, Texas. Represented Internationa 


by Airco Export Corporation. 
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Look at the Record 


“IT WAS OF WELDED construction; they usually 
break . . .” so concluded the news report of a recent 
tanker hull failure. Such statements must not be 
passed unchallenged. 

Let’s look at the record. The “Secretary of 
Navy’s Report on the Investigation of Welded 
Ships” contains a lot of information which would 
surprise news reporters as well as news readers, 
for it does not hesitate to give credit where credit 
is due. The report reads: 

“It is safe to say that without welding it would 
have been impossible to build, in such a short 
time, the enormous fleet of ships which played 
such a vital part in winning the war.” 

Welding also contributed welded tanks, gun 
mounts and field pieces and the atomic bomb. 
Welded equipment won the war! But back to the 
report: 

“The advantages of welding in ship construc- 
tion are numerous. There is a direct saving in 
weight in the elimination of plate laps, flanged at- 
tachments and rivet heads, which may be utilized 
in carrying additional useful load. In addition, the 
difficulties associated with riveting in making and 
keeping structures oil- and watertight are ob- 
viated. Particularly pertinent to the establishment 
of new yards in connection with the accelerated 
program of shipbuilding prior to and during the 
war was the saving in time, manpower and tool 
manufacturing capacity effected through the use 
of welding in lieu of riveting. The saving was 
brought about by the shorter time needed in 
welded construction for training operators, and 
the availability and smaller amount of welding 
equipment required, making it possible for a new 
welding yard to be outfitted and in production in a 
fraction of the time required if the yard had been 
equipped for riveting.” 

The above sentences seem to indicate that welded 
ships were advantageous but does the report have 
anything to say about ships breaking up? It does, 


indeed: 
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Total number of ships 


Total number of these ships 


reporting no casualties................3,724 
Total number of these ships 

which sustained casualties 
Total number of serious casualties 
Total number of ships lost 

This tabulation discloses that up to April, 1946 
(the date the report was closed), the shipbuilding 
program of the Maritime Commission had included 
4,694 welded ships, of which 970 (18.7%) had 
developed cracks of some sort, 127 ships (2.7% 
of the welded ships) had developed cracks suffi- 
ciently serious to warrant immediate repair 
measures, and 8 ships (0.17%) had been lost. Even 
in the lost ships, however, the stern sections of two 
ships were salvaged. 

We who believe in welding have a job to do. 
It’s high time the public was told the truth about 
welded ships. Has any newspaper informed its 
readers that only 127 out of 4,694 ships developed 
serious cracks and all but eight of these returned 
safely to port? Has public attention been called to 
the fact that riveted ships—ships like the S.S. 
Leviathan and S. S. Majestic—cracked open in 
days long before welding was considered as a 
means of ship fabrication? 

Of course, mistakes were made in the construc- 
tion of welded ships; some mistakes are inevitable 
when a job is done in such a hurry. But green 
labor and welding was the combination that com- 
pleted a 10,500-ton cargo vessel every 28 days. 

Let the critics think back and use their so-called 
brains. Think upon a Hitler-dominated earth and 
thank God that we had welding and men with the 
foresight to develop it. If government were never 
more than 2.7% in error, this country and this 
world would be much better places in which to live. 





BETTER, SAFER, CHEAPER, FASTER, 


M”™ and more important fabricators, who regularly specify Murex electrodes to 
obtain superior welds, are discovering there are extra dividends when M & T 


accessories are on the job too. 


Top quality M & T holders, helmets, shields, connectors, cleaning tools, protective 
clothing and other essentials in the line are worthy teammates of Murex with proved 
performance records. Together they provide improved, safer, more economical, speedier 


welding. 


Write for literature describing M & T are welding accessories in detail. 


METAL & THERMIT CORPORATION 


120 BROADWAY * NEW YORK 5, N. Y. 
ALBANY ° PHILADELPHIA ° PITTSBURGH ° CHICAGO 
SO. SAN FRANCISCO + NEWARK + CINCINNATI * MINNEAPOLIS 
HOUSTON TORONTO 


METAL & THERMIT CORPORATION 

120 Broadway, New York 5, N. Y 
Gentlemen: 

Please send my copy of “Arc Weld 
Accessories.” 
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Illustrations courtesy Miller Electric Mfg. Co. and The Linde Air Products Co. 


CONE-SHAPED bottom is welded to cylindrical shell to make the complete aluminum tank for storage of resin 


Inert-Gas-W elded 


Aluminum 


TANKS 


New knowledge on the fabrication of large aluminum structures is provided by the 






LEADING tank and container 
**% manufacturer recently acquired 
a contract to build a number of large 
aluminum storage tanks. This firm, 
Stainless & Steel Products Co., St. 
Paul, Minn., has been manufactur- 
ing tanks, vats and containers of 
alloy and non-ferrous metals for the 
last 15 of its 34 years of existence. 


DIMENSIONS, SPECIFICATIONS 


The tanks were built for the Bake- 
lite Corp. to use for the storage of 
Each tank 
carries a maximum load of approx- 

iately 60,000 Ib of resin, and this 
great load is placed on a structure 
that weighs only 7,500 lb. Overall 
length of each tank was 39 ft, 6 in.; 
OD was 11 ft, 6 in., and all plate 


resin in powder form. 


experience of a Minnesota company in the building of tanks 40 ft long by 11 ft OD 


BY H. R. TOLL 
President, H. R. Toll Co., Minneapolis 
material was 5/16-in. thick. The 
top plate stiffeners were constructed 
of 4 by 4 by 4 in. aluminum angles. 
Eight mounting brackets made of 
34-in, plate were welded at the base 
of the cylindrical portion, along the 
circle where it joins the bottom cone 
section. Both cylinder and cone were 
fabricated of 3S aluminum plate in 
the “as-rolled” 

The tank 
number of problems because of the 


condition. 
contract presented a 
distortion experienced in the weld- 
ing of large sheets of aluminum and 
the tendency to secure defective 
After careful analysis of the 


requirements and specifications, the 


welds. 


inert-gas arc method was selected to 
do this job. 

Each tank had 1,200 ft of butt 
and fillet welds, and the aluminum 
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welding appeared to offer many dif- 
ficulties because of lack of jigging 
and the attendant distortion. Large 
sheets of aluminum commonly buckle 
unless mechanical restraint is pro- 
vided, but. on this job jigs were not 
feasible because of the size of the 


tanks. Hence the procedures and 
processes had to be selected to con- 
trol visible distortion. 

Of the possible methods of weld- 
ing, the carbon-arc and metal-are 
methods were both rejected because 
they often result in flux inclusions, 
which must be removed or corrosion 
will result. In addition and for the 
same reason, the two methods make 
postcleaning of all welds necessary. 
The inert-gas arc method of welding 
was chosen because it would not re- 
quire any cleaning before or after 
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Careful weldor qualifi- 
cation by test specimens 
insured that most welds 
met final leakage test 


welding and sound, dense welds with 
little distortion could be quite easily 
obtained. This process employs an 
arc maintained between a tungsten 
electrode and the work. The. tung- 
sten electrode is held in a water- 
cooled torch which supplies an inert 
gas, usually argon, to the weld and 
thereby prevents oxidation during 
welding. The %%-in. tungsten elec- 
trodes used for this job were sur- 
rounded by gas cups 5% in. in diame- 
ter. 

The inert-gas arc torch was 
equipped with a standard regulator 
and flowmeter. A gas flow valve was 
installed in the supply hose near the 
torch handle to turn the argon on 
and off. This was necessary to pre- 
vent waste; most welding was done 
at a considerable distance from the 
supply tanks, and the operators 
would have lost much time if they 
had had to hang their torches on 
fixed shutoff valves. 


Hicu-Frequency A-C, 


Four high-frequency a-c welders 
of a maximum capacity of 625 amp 
provided the high heat input neces- 
sary. These welders were built pri- 
marily for the inert-gas process and 
incorporated primary contactors for 
turning the welding current on and 
off. The high-frequency units were 
built into the machines to supply ap- 
proximately 3,000: volts. Superim- 
posed high-frequency current is nec- 
essary for welding aluminum by the 
inert-gas method because it provides 
easy starting and a high degree of 
are stability. It also minimizes the 
tendency to melt through light cross- 
sectional areas. Furthermore, the arc 
can be easily maintained without con- 
tact of the tungsten electrode with 
molten aluminum. Any such contact, 
it should be noted, produces an alloy- 
ing condition on the tip of the elec- 
trode which makes good welding 
impossible. 


While Stainless & Steel Products 
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FREE BEND SPtomEN 
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1—TEST-PLATE preparation for 
qualification of inert-gas weldors 


had done some previous inert-gas 
welding, it was found necessary to 
train and qualify eight additional 
weldors for the storage-tank job. The 
experience of the men selected aver- 
aged five years in general welding. 
Since the finished tanks had to with- 
stand an air pressure test of 4 psi, 
it was necessary to have welds of ex- 
cellent strength and freedom from 
defects. A test was devised to deter- 
mine qualifications of weldors based 
on a job miniature of the welds en- 
countered in the structure. In a typi- 
cal qualification set-up, two alumi- 
num plates 6 by 12 by 5/16 in. were 
butt welded from both sides. The 
edges of the test plates were butted 
tightly together and tacked in place 
as on the actual job. Filler metal 
and weld reinforcement were sup- 
plied by a 5% silicon-aluminum rod. 


THREE Types or TESTs 


After test plates had been welded, 
they were machined flush (upper 
drawing of Fig. 1) and sawed into 
strips transverse to the weld. These 
strips were then machined as in 
drawings A, B and C of Fig. 1 to 
provide reduced tensile specimens, 
nick-break specimens and free-bend 
specimens, respectively. 

These three tests were adequate 
to obtain very high standards in the 


control of weld quality. The require- . 


ment for the free-bend test was a 
20% elongation of the face of the 
weld with a bend exceeding 180 deg. 
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2—TEST SPECIMENS: 


free-bend 
(C), tensile (A) and nick-break (B) 


Photo C of Fig. 2 shows actual test 
samples. The severe strain imposed 
on the weld and adjacent area would 
expose any defects. affecting the 
quality. No checking or rupturing 
was permitted at any point of the 
specimen. 


Nick-BreaAk TEST 


The nick-break test specimen was 
fastened securely in a vise and struck 
a sharp blow, causing it to fracture 
as in B of Fig. 2. The nicks in the 
bar guided the fracture so that it 
would occur in the welded area. Re- 
quirement of this test was a separa- 
tion of the actual weld from the fu- 
sion zone, resulting in a V-section 
when the specimen was viewed from 


the side. This type of fracture gave 


the inspector an opportunity to deter- 
mine the fusion of the weld and the 
absence of inclusions and blow holes. 
Penetration through the joint was 
also clearly indicated as it was pos- 
sible to see whether or not welds 
from opposite sides had fused en- 
tirely at the root of each weld. 

A reduced tensile specimen with 
an ultimate strength of at least 95 
of the aluminum plate was also re- 
quired for the butt welds. Two ten- 
sile specimens were demanded of 
each operator. It is interesting | 
note that all welds remained inta 
through the tension tests, showing 
strength greater than the ultimate 
strength of 13,000 psi of the ©> 
aluminum. Failure in al! samples 


- So 
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tested occurred at least 34 in. from 
the weld. The specimen in A of 
Fig. 2 followed the general pattern of 
results. 

Within two weeks after start of the 
training program, all weldors were 
fully qualified to work on the tanks. 
The company concluded that good 
weldors are able to adapt themselves 
easily to the inert-gas process, even 
under very exacting requirements. 


SHELL AND END PLATE 


Aluminum plates were sheared, 
rolled into shape and then tacked 
together to form courses for the cy]l- 
indrical tank shell. There were two 
rolled plates to each course. Tacks 
about 4 in. long were placed at each 
end of the joint; tacking was done 
in a vertical position by moving the 
arc upwards. No filler rod was 
needed for this operation as the tight 
joint fused satisfactorily. An out- 
standing feature of aluminum fabri- 
cation is the ease of fitting sheets. 
The aluminum can be readily ham- 
mered or pried in fitting. 

After tacking was completed, the 
ourse was placed on turning rolls 
‘or positioning and finish welding. 
the top course had an end plate 

ined to it by means of a continuous 
sin. fillet weld. The end plate 
rig. 3) had four fittings and also 

‘le stiffeners to be welded on with 

her fillets. The welds on the stiffen- 

were staggered in 6-in. incre- 
its. According to Production 


END PLATE at right has complicated assembly of 
fittings and angle stiffeners to be fillet welded 
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Superintendent E. B. Schliesing, it 
would have been nearly impossible 


_ to weld the complicated junctions of 


angles, end plate and course by any 
other process than the inert-arc. 

The assembly of the courses in the 
shell may also be seen in Fig. 3. All 
longitudinal welds were staggered 90 
deg between each individual course. 
Welds made inside the tank were 
ground flush, but those on the out- 
side were left as welded. The even- 
ness and uniformity of the weld 
ripples made the appearance of all 
beads quite presentable. Distortion 
was not discernible in the tank after 
it had been welded. 


b : 
BUILDING THE CONE 


The bottom cone was built in two 
sections, each of eight segments. 
Welds were staggered as in the shell, 
and most welding was done in down- 
hand position. Rubber-tired turn- 
ing rolls revolved the section while 
welding was being done. Positioning 
of the tank for welding saved a con- 
siderable amount of production time 
because weldors could work com- 
pletely around a course without leav- 
ing the top side of the tank. 

A typical fabrication set-up for 
cone sections is shown in Fig. 4. The 
channel-iron band encircling the 
course adjacent to the cone aided 
alignment of the sections. 

Welding current averaged approxi- 
mately 325 amp, at which heat %¢-in. 
fillets were deposited at a rate of 
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4—RUBBER-TIRED rolls positioned tank during fabri- 
eation so that most welds could be made downhand 


6 in. per minute. Butt welds were 
made at the rate of 7 in. per minute. 
Filler rods 36 in. long and 3/16 in. 
in diameter were consumed in a ratio 
of 1 foot of rod to 1 foot of weld. 
The steady deposition of rod gave 
very high duty cycles, and welders 
of high capacity were needed to take 
the heavy loads imposed by welding 
of the 5/16-in. aluminum plate. 


’ 


Support BRACKETS 


Tank support brackets (see head- 
piece on page 33) were fabricated 
from 34-in. aluminum plate and were 
welded to the 5/16-in. shell with 
current as high as 425 amp. Ordi- 
narily, some difficulty is encountered 
in welding light sections of alumi- 
num to heavy sections, but in this 
particular application the welds were 
easily made. 

Completed tanks were tested with 
air pressure at 4 psi after all welded 
joints had been painted with soapy 
water. No tank developed more than 
four leaks per total 1,200 ft of weld- 
ing. 

The good quality control achieved 
on this job was very largely due to 
the careful training and qualification 
of weldors, and to the adaptability 
of the inert-gas method to heavy 
aluminum plate. Stainless & Steel 
Products has added another “first” to 
its list in the alloy and non-ferrous 
fabrication field by proving that 
aluminum structures of apparently 
any size can be successfully welded. 
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POOR PLACING, due to lack of edge distance (or oper- LACK OF FUSION between weld and parent metal is 
ator carelessness), spoils this row of spot welds. Member found in this stainless part. Reason: flux left by first 
would fall below required strength specifications pass was not clearly removed before the second pass 


POROSITY in this oxy-acetylene seam weld was caused BLOW HOLES come from the escape of entrapped gases 
by poor technique. A smaller flame tip and slower rate and represent a condition similar to porosity. These were 
of travel might have avoided this difficulty caused by errors in the gas weldor’s timing 


POOR ALIGNMENT OF SECTION 


FLANGE TOO Low 


CRACK evident in this exhaust structure resulted from POOR ALIGNMENT of sections prior to spot tacking 
a flame too rich in acetylene. It deposited carbon in the caused these defective contours. The flanged seams ar¢ 
weld, causing the metal to become brittle to be melted down by the oxy-acetylene torch 
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YAN AERONAUTICAL Co., San 
Diego, Calif., has classified the 
defects that are most apt to occur and 
indicated how they may be identified 
and prevented. While this knowledge 
is most valuable to weldors, welding 
department foremen and inspectors, 
design engineers find that familiarity 
with these production problems gives 
more assurance, when welded con- 
struction is desired, that satisfactory 
welded joints can be made if proper 
technique is applied. Recent devel- 
opments in welding equipment, in- 
cluding electronic and other auto- 
matic means of controlling weld heat 
and timing, should also give greater 
assurance of satisfactory welded 
joints. In using such equipment, 
however, it must be recognized that 
these refinements in machines neces- 
sitate operator skill comparable to 
that required for fine machine tools. 
Defects encountered in arc weld- 
ing, gas welding, spot welding and 
special welding processes vary for 
many reasons and their correction 
involves different procedures. At 
Ryan, the material most frequently 
fabricated is stainless steel, and it 
must be borne in mind that most of 
the defects described here are dis- 
cussed in their relation to this 
material. 


Arc-WeLpiInGc DeFEcTs 


In arc-welded lap, fillet and butt 
joints, the common defects are likely 
to be caused by poor fit-up, improper 
tack welding, lack of proper tech- 
nique and application or any combi- 
nation of these. Metal-arc welding 
defects may be classified in nine 
general groups. 


|. “Burn-through,” usually asso- 





Bum Welds— 


and What Makes Them 


Eternal vigilance is the price of freedom from defective welds. But defects 


are preventable, whether the process is arc, gas or 


BY FREDERICK S. DEVER 


Welding Supervisor, 
Ryan Aeronautical Co. 


ciated with lap welding, is defined as 
penetration exceeding 100%. This 
is sometimes not too serious. In 18-8 
stainless steels, however, the resulting 
oxidation destroys the metal’s heat- 
and corrosion-resistance, which is 
one reason for identifying burn- 
through as a defect. 

There may be one or several causes 
for this defect. First, a variation of 
welding speed to compensate for ex- 
cessive gaps in poorly fitted parts 
will cause burn-through because the 
heat input is excessive in areas where 
a large amount of weld metal is re- 
quired to fill the gaps. Secondly, the 
excessive heat created by too high 
voltage and amperage for the metal 
thickness will cause burn-through. 
If the rate of travel or welding speed 
is too slow or erratic (fast and slow), 
burn-through may result and the 
angle at which the electrode is held 
may also contribute to causing this 
defect. Use of extreme heat setting 
in tack welding may result either in 
small burn-through areas or large 
tacks, which the weldor must fuse 
when finish welding is being done. 


2. Overlap, often called a “cold 
weld,” is a defect characterized by 
lack of fusion between parent and 
weld metal. It is usually small in area. 
Overlaps may be caused by too low 
voltage or amperage, too fast elec- 
trode travel, flux on tack welds, ex- 
cessive scale on parts, flux caused by 
electrodes getting ahead of weld 
metal deposit, incorrect angle of 
electrode or by large “cold” tacks 
that do not fuse with the finish weld. 


3. Skips or omissions refer to 
welds incompleted at certain points. 
Improper positioning can cause this 
defect, especially if the weldor does 
not have a complete view of the weld 
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resistance welding 







area. Other causes are flux from 
tacks, flux “balling up” during weld- 
ing. erratic speed of electrode travel, 
poorly fitted parts, defective spot- 
weld tacking, lack of care inside 90- 
deg corners or poorly fluxed elec- 
trodes producing a wild or unstable 
arc. Also the weldor may be affected 
by sudden disturbing noises, or his 
helmet lens may be too dark to give a 
good vision of the weld puddle. 


4. Cracks are not characteristic 
of the metal-arc process when 18-8 
stabilized electrodes are used. ‘This 
defect is more apt to occur in high- 
carbon steels and alloy steels such as 
SAE X4130 and 25-12 stainless, espe- 
cially if the assembly contains heavy 
cross-sectional fittings or plate or 
light tubes. Thermal stresses set up 
during welding are sufficient to cause 
cracks, 

Most common causes of cracking 
in 18-8 stainless are excessive cold 
working after welding (including 
forming and bending), extremes in 
light-to-heavy gauge combinations re- 
sulting in shrinkage stresses, incor- 
rect welding procedures and shear 
or tension loadings while the weld 
area is at the hot-short temperature 
of 1,200-1,600 F. 


5. An undercut is a defect in 
which a notch is left on one or both 
sides of the weld bead. Concentra- 
tion of stresses in these notches is, of 
course, serious. 

There are four leading causes of 
undercuts. Excessive heat from the 
high amperage and voltage makes 
parent metal and weld metal too fluid, 
causing them to sag under the influ- 
ence of gravity. If the rate of elec- 
trode travel is too fast, weld metal 
is insufficient to fill the crater left 
by the arc. These two conditions 
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ARC WELDING joins stainless-steel sections of an air- 
craft exhaust manifold at Ryan’s San Diego plant 


All processes can produce welds free from defects 


should be codrdinated to give ade- 
quate penetration and a well rounded 
weld bead. Concentration of heat on 
one plate, resulting from an improper 
electrode angle, also causes under- 
cut. Since the weld metal is fluid 
while being deposited, it will flow 
away from one plate if the position 
of the work permits and thus produce 
an undercut. 


6. Flux pockets and inclusions are 
defects that occur when the material 
is not clean. Flux and oxides are 
either included in the weld metal or 
replace weld metal in some areas. 
Designs that have closed angles en- 
courage flux pockets, but they can 
be minimized by proper welding 
position. Too low a welding heat 
prevents the flux from becoming 
fluid enough to float on the surface 
of the weld metal. Large misshapen 
tacks may trap flux, and entrapment 
is also encouraged when an electrode 
directs the arc ahead of the weld 
deposit. 


7. Poor starts and endings are 
common, especially on short welds 
of 1 and 2 inches long. Character- 
istics are large deposits at the start 
and insufficient metal at the end. 
This defect, usually the result of care- 
lessness, can be prevented by correct- 
ing the heat range and/or using a 
voltage-control rheostat for starting 
and stopping. Proper positioning of 


the work is also helpful. 


8. Excessive weld deposits result 
from several conditions or combina- 
tions of conditions: insufficient heat 
to fuse weld to parent metal, attempts 
to repair a burned hole or similar de- 
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fects, improper starting, large mis- 
shapen tack welds, failure to clean 
material, excessive weaving of elec- 
trode, skipping back to cover an 
omission, etc. 


9. Shallow beads, where insuff- 
cient weld metal is deposited, result 
in a weld of insufficient strength but 
not necessarily an undercut. If the 
heat range is high, the electrode must 
travel fast enough to prevent exces- 
sive penetration yet not so fast it fails 
to leave sufficient weld metal. Similar 
coérdination between the amperage 
and electrode diameter must also be 
effected. 

If uniform consistent welding is 
desired, development of a standard 
proved weld procedure cannot be 
overemphasized. 


Gas-WexLpinc DEFECTS 


At Ryan Aeronautical Co., the 
major uses of oxy-acetylene welding 
are for gas tacking and for fusion 
welding of flanged-seam joints. De- 
fects described are based on these 
applications. A combination of con- 
ditions may cause defects. Four key 
points are uniformity in height of 
flange, width of weld, speed, amount 
of filler rod. Gas welding defects are 
classified into ten general groups: 


1. Excessive penetration is usually 
caused by too high a flange or by 
the addition of filler rod to a flange 
of the proper height. Excessive heat 
input, requiring filler rod to bring 
weld height to the proper level, also 
contributes to this defect. Too slow 
a welding speed, excessive width and 


THE WELDING ENGINEER—FEBRUARY, 1°4 


OXY-ACETYLENE WELDING with extra metal added by 


a filler rod is used to join a seam in stainless steel 


deliberate striving to produce a flat 
bead are other causes. 


2. Insufficient penetration,. char 
acterized by little or no reinforcing 
bead on the underside of the weld 
is usually caused by low heat inpu 
too great weld height, too fast weld 
speed, improperly applied flux, torc! 
at too low an angle, improper w 
motion and dirty or scaly metal. 
by 1 
high heat input, too slow welding 
speed, insufficient flange or filler rod 


3. Undercuts are caused 


too wide a weld, poor welding tec! 
nique. Some of these conditions ar 
also causes of excessive penetratio! 


1. Porosity makes a weld 
and brittle. Some 18.8 steels, parti 
ularly those stabilized by 
are susceptible. 


weak 


titaniun 
\ smaller flame and 
tip and slower rate of travel are ad 
vantageous. Excessive puddling 


Mild steels are usu 
ally free from this defect. 


duces porosity. 


5. Cracks may be caused 
stresses set up either by welding 
by cold work and forming after weld 
ing. Oxy-acetylene welding, bei 
slower, affects a larger area than 
or atomic-hydrogen 
hence thermal 


welding 
stresses are grea 
Parts held rigid by jigs while t 
are torch tack welded are likely t 
crack upon cooling unless postheat 
ing is done in the areas surroundi! 
the tacks. Stabilized 18-8 steels 
not as prone to crack as high-a 


steels of the SAE X4130 and 41” 


groups. If parts are correctly 


accurately fitted before welding, 


amount of cold working required }s 


reduced and so is the number 


cracks. 
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SPOT WELDING enables an aircraft diaphragm of stain- 
less steel to be produced with speed and economy 


6. Inclusions are not as common 
in oxy-acetylene welding as in arc 
welding. Dirty or scaly parts, the 
presence of oxidized material in the 
flame and on the weld rod, and flux 
leakage into poorly fitted parts . 
all help to produce this defect. 
bead width results 
only from poor welding technique 
and poorly fitted parts. 


7. Excessive 


8. Inconsistency, a defect charac- 
terized by a varied height and width 
of bead, usually results from poorly 
fitted parts, incorrect rate of welding, 
unevenly trimmed flanges, improp- 
erly positioned parts, improper align- 
ment and poorly tacked parts. 

9. Poor starts and endings are 
usually characterized by the burning 
away of parent metal on the end and 
by large blobs of weld metal at the 
start. This defect is usually the re- 
sult of inexperience or use of incor- 
rect welding procedure. 

10. Mushroom penetration, where 
the weld metal fails to bond at the 
edges, is not a common defect. Its 
usual cause is an unsuitable welding 
flux. 


Atromic-HyprocEeNn DEFECTS 


In general, atomic-hydrogen welds 
have the same defects as oxy-acety- 


} 


lene welds and for the same reasons. 

Since heat concentration is greater, 

operator must pay closer atten- 

n and some faults in techniques 

more noticeable in this process. 

rate of welding is faster than 

welding and errors can occur 
ter, 

in addition to the normal defects 

d in gas welding, a defect known 
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as “wormholing” may be caused by 
trapping of gases in the weld metal. 
It can be prevented by reduced heat 
input and a slow rate of welding. 
Spot-WELDING DEFECTS 

Most spot - welding specifications 
limit defects to 5% for structural 
10% for non-structural spot 
Since not all defects can be 
found by visual inspection, other 
means of detection are employed. 
Four general groups of causes are 
improper welder set-up, improper 
surface preparation, poorly fitted 
parts and operator carelessness. 

Spot-welding defects are of 16 
types: 


and 
welds. 


1. Excessive indentation indicates 
too small electrode diameter or tip 
radius, excessive pressure or heat, 
poorly cleaned surfaces, poorly fitted 
parts or a combination of any of 
these factors. 

2. Irregularly shaped spots indi- 
improper alignment and con- 
tour of tips, unsatisfactory surface 
preparation or poorly fitted parts. 


cate 


3. Cracked or burnt spots indicate 
excessive heat or current dwell, ex- 
cessive penetration, poorly cleaned 
surfaces, unsuitable electrode diame- 
ter or tip radius, excessive surface 
resistance, poorly fitted parts, inter- 
nal or external splash (defined in 6 
and 7) or incorrect pressure. 

4. Spot welds too close to the edge 
may result from lack of edge dis- 
tance or operator carelessness. 

5. Low shear strength in other- 
wise good welds results from weld 
area of insufficient 
The condition may 


cross-sections. 


indicate either 
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SEAM WELDING is also used at Ryan. Here a tank struc- 
ture is made gastight by means of overlapping spot welds 


low penetration (less than 20% of 
sheet thickness) or merely too small 
a weld diameter. In rare instances, 
insufficient pressure may be the 
cause. Inconsistent shear strength 
creates a condition where failure of 
the weaker spots throws overloads 
on adjacent welds, thus producing 
progressive failures. 


6. Surface or external splash is 
displaced (extruded) parent metal, 
loss of which weakens the spot weld. 
This is generally due to overheating, 
which has made the metal plastic 
throughout its entire thickness. 


7. Internal splash occurs at the 
bond as a result of a number of pre- 
ventable and incorrect conditions 
that hinder the normal retention of 
weld metal in the area to be bonded. 

8. Excessive penetration (more 
than 80% of sheet thickness) weak- 
ens joints by reason of low tensile 
strength and rapid failure under 
vibration and fatigue in shear load- 
ing. Extreme stress concentration is 
caused around the weld spot. Exces- 
sive heat or weld time are the usual 
causes. Localization of heat by too 
small electrode tip may be the cause. 

9. Excessive sheet separation is 
usually encountered in poorly fitted 
parts. The spot weld becomes a tiny 
column joining the sheets. Pressure 
should be held long enough for the 
plastic metal to freeze. Adequately 
cooled electrodes quicken the cooling 
of the plastic metal. 

10. Insufficient penetration is indi- 
cated by too low shear strength. Spot 
welds of correct diameter and shape 
usually have enough shear strength 
if penetration exceeds 20% of sheet 

(Continued on page 43) 
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1—KILN TIRE for cement mill. of medium-carbon 2—DRIVING SPROCKETS ona 5-yard shovel as rebuilt 


steel, it was welded on with \-in. stainless electrodes No mushrooming has occurred after a year’s wear 


Maintenance 


Not often thought of in maintenance processes, 
stainless-steel electrodes can prove useful to 
quarries, cement mills, railroads, steel mills, 


oil refineries, earth-moving contractors and 


other industries as a hard-facing auxiliary 


BY JOSEPH A. CUNNINGHAM 
President, J. A. Cunningham 
Equipment, Inc., Philadelphia 
3—PROPELLING JAW CLUTCH. Stainless is just right 
for this application—not too hard but tough 


4—REBUILT PUMP LINER shows how stainless deposit 5—DRAG-LINK CHAIN of manganese steel. Penci! 


outwore even the tough manganese-steel parent metal shows where 4-in. reinforcing bars have been welded on 
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ebwith Stainless Electrodes 


cil 


on 


S gemiars STEEL has a definite 
place as a metal-to-metal hard- 
facing electrode and as a basic elec- 
trode for building up worn parts 
before they are overlaid with hard- 
facing. Stainless bonds well to any 
type of carbon-steel alloy, and hard- 
facing, mild steel or high-manganese 
steel will weld easily to stainless 
deposits. 

Type 310 (25-20) stainless elec- 
trodes, containing 25% chromium, 
20% nickel and 0.06% carbon, came 
into widespread use during the early 
stages of the war to weld armor plate 
on combat tanks and ships. To con- 
serve chromium and nickel, there 
was later developed a modified 19-9 
stainless electrode (type 307), con- 
taining 4% manganese with 19% 
chromium, 99% nickel, 0.06% car- 
bon and 0.75% molybdenum. Both 
of these valuable electrodes are today 
available at reasonable prices. 


CEMENT-MILL KILN TIRE 


Stainless electrodes of the 25-20 
and 19-9 types can be used to join 
almost any high-manganese steel to 
low-carbon or medium-carbon steel. 
\ typical example is Fig. 1, in which 
we see a cement-mill kiln tire of 
medium-carbon steel that has been 
welded on with 14-in. stainless elec- 
trodes. The difference in coefficients 


6—BUCKET CLEVIS, also of manganese steel, was rein- 
forced by application of type 307 stainless steel 


THE WELDING ENGINEER—FEBRUARY, 1948 






of expansion of these materials fre- 
quently causes welds between them to 
crack when welding is done with 
mild-steel electrodes. Similar appli- 
cations on which 25-20 and 19-9 
stainless electrodes have been used 
successfully are for welding broken 
shafting and repairing forming dies 
and other high-carbon steel parts, 
with or without preheat. 


TRACTOR AND SHOVEL PARTS 


Because stainless has a high yield 
strength (approximately 70,000 psi 
yield strength and 90,000 psi ulti- 
mate tensile strength) and a low ao- 
efficient of friction, it is excellent for 
rebuilding power shovel parts; e. g., 
driving sprockets (Fig. 2), idlers, 
clutches (Fig. 3), gears and crawler 
pads. These applications are known 
as metal-to-metal hard-facing. The 
high yield strength of stainless de- 
posits precludes mushrooming, and 
the low coefficient of friction prevents 
seizing and thus tends to minimize 
wear between the engaging parts. On 
driving sprockets of large tractors, 
even longer life can be obtained by 
applying an overlay of hard-facing 
on the stainless deposits or by using 
the Two-Tone* welding process. 


*Two-Tone welding was developed by 
the author in 1942. See articles, “Two-Tone 
Welding,” THe WerELDING ENGINEER, March, 
1944, and “Two-Tone Process Explained,” 
THE WELDING ENGINEER, May, 1947 








7—RING of manganese steel welded with 310 stainless. 
Size of the bucket can be judged by size of the rivets 





On a floating gear mechanism of 
the type involved in crawler-type 
tracks, elevator buckets, etc., it is 
unnecessary to grind the stainless 
deposits because one of the linkages 
is free to seek its own position and 
the as-deposited hardness is only 175- 
200 Brinell. Also, the amount of 
initial wear which takes place on the 
engaging part befere the beads be- 
come smooth is small compared to 
the wear which will take place on 
the entire deposited layer or layers. 
Thirdly, grinding is unnecessary be- 
cause slippage between the two en- 
gaging parts is minimized with the 
restoration of the original contour. 
(When gears or sprockets are worn, 
their contour is destroyed and the 
engaging parts slide against each 
other instead of rolling.) 


Wuy STaAIncess WEARS 


Stainless deposits will work harden 
50 to 100 Brinell points. The wear- 
ing qualities of stainless are much 


better than those of high-carbon 


steel, and in some instances equal 


manganese steel. The reason for the 
wearing qualities of stainless is be- 
lieved to be its tough, homogeneous 
structure in combination with a low 
coefficient of friction and high poi- 
ishing properties. 

Used in basic build-ups prior to 
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the application of hard-facing, stain- 
less will fuse well to most types of 
ferrous alloys, including manganese 
steel, high-carbon steel, alloy tool 
steel and cast iron. It should not be 
be used (except in certain applica- 
tions of the Two-Tone process) to 
rebuild large areas of massive cast 
iron where more than one pass is 
required, It pulls away from the cast 
iron since multiple passes will not 
check and so relieve contraction 
stresses. 

Stainless has been found excellent 
for patching worn hard-facing de- 
posits, particularly on steel die rings, 
where either eroding or spalling has 
taken place. When spalling has oc- 
curred, the stainless mixes with the 
old hard-facing deposit and dilutes 
it to add strength; its watery deposit 
allows it to penetrate into crevices 
and wash out any mud or such lime 
compounds as cement. Where holes 
have eroded into the parent metal, 
the stainless deposit is hard and stiff 
enough to provide good backing for 
the hard-facing, and it will not wear 
away quickly when the hard-facing 
has again been worn off in service. 
Mild-steel electrodes have been fre- 
quently misused for this purpose, re- 
sulting in early failure of the resur- 
faced parts. 

Many failures in hard-facing ema- 
nate from either improper back-up 
or the application of too many 
passes. Stainless, manganese and 
austenitic high-chromium electrodes 
have all been found very satisfac- 
tory for initial build-ups; stainless 
electrodes, however, should be given 
the preference because of their high 
burn-off rate and subsequent high- 
deposition rate. Stainless electrodes 
require less amperage than mild-steel 
electrodes, allowing larger diameters 
and permitting faster welding. Since 
labor costs predominate in rebuilding 
worn parts, fast-melting stainless elec- 
trodes can bring about a consider- 
able saving. 

No matter how often rebuilding 
takes place—wobblers in steel mills, 
hammer mills, crusher teeth, die 
rings, ete.—crystallization does not 
take place with stainless because its 
wearing qualities are obtained with- 
out a high carbon content. Stainless 
types 307, 308 and 310 have only 
1/15 of one per.cent of carbon, 
and hence hard, brittle carbides are 
not formed when rewelding is done. 

On casings, impellers and suction 


8—DIPPER TOOTH was Two-Tone welded with \4-in. stainless electrodes and 
%%-in. manganese-nickel filler rods. The point was then hard-faced 


plates of pumps, stainless has given 
increased wear and minimized warp- 
ing. Fig. 4 shows a rebuilt manga- 
nese-steel pump liner. 

Because of its high deposition rate 
and high tensile strength, stainless 
has been found ideal for rebuilding 
worn manganese chain links. After 
four months’ service of the drag-link 
chain in Fig. 5, 1%4-in. bars were 
welded on with 14-in. stainless elec- 
trodes. Link to the left of the pencil 
in this picture has worn thin be- 
cause it did not have this reinforce- 
ment. A reinforced bucket clevis 
and a welded manganese-steel ring 
may be seen in Figs. 6 and 7, respec- 
tively. 


Reporntinc Dipper TEETH 


Stainless should be used to “but- 
ter” high-carbon or tool-steel dipper 
teeth; i. e., a single pass may be ap- 
plied over all of the chamfered edges 
before repointer bars are welded onto 
the teeth with manganese electrodes. 
This procedure prevents the manga- 
nese weld from breaking at the fusion 
zone of the tool-steel tooth. Stainless 
electrodes could be used for the en- 
tire weld, both on tool-steel and on 
manganese teeth, but the stainless 
deposit could not be cut out again 
with an ordinary oxy-acetylene torch 
because stainless will not oxidize 
even at high temperatures. It is now 
possible, however, to use the arc- 
oxygen process or one of the powder- 


cutting processes to cut stainless, so 
this objection need no longer apply. 
Such cuts are not impractical where 
the stainless weld can be positioned 
so that the molten metal can run out 
freely. 


Two-Tone WELDING 


Fig. 8 shows a 6-in.-wide dipper 
tooth that has been Two-Tone welded 
with 14-in. stainless electrodes and 
34-in. manganese-nickel filler rods. 
The hard-facing on the point was 
Two-Tone welded with 14-in. stain- 
less and %-in. cast-alloy hard-facing 
rods. To prevent tooth from wearing 
thin after repointer bars have been 
welded on it, three parallel passes, 
each an inch wide, may be applied 
longitudinally in back of the re- 
pointer at both top and bottom. 

A typical set-up for 
welding is pictured in Fig. 9. Large 
flat surfaces such as the tops and bot- 
toms of big dipper teeth can be re- 
built faster and a more wear-resistant 
deposit obtained by using %4-in. or 
5/16-in. electrodes with 
34-in. alloy filler rods. Some other 
applications are cement-mill _ roll 
heads, die rings, large pump casings, 
Caterpillar-type shovel pads, etc. 

Two-Tone Welding, it may be ex- 
plained, uses 20 to 30% higher am- 
perages and introduces an alloy filler 
rod into the arc. The filler rod 
carries no amperage and is held in 
the gloved hand. With Two-Tone 
welding, 300% more metal can be 


Two-Tone 


stainless 
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9—TWO-TONE set-up for hard-facing repointed dipper tooth. Hard-facing 


rod is held in gloved hand, \4-in. 


applied in a given time. Some of 
the filler rods especially developed 
for this process are described in the 
article, “Two-Tone Process Ex- 
plained,” THe WELDING ENGINEER, 
May, 1947. 

The high-carbon and _ high-alloy 
content of one type of filler rod 
mixes with the stainless electrode to 
produce a hard, tough, wear-resistant 
deposit that will not spall or flake 
off. This deposit is so hard that (like 
hard-facing) hairline checks are pro- 
duced. For this reason, it is ideal 
on cast or chilled iron, such as 
cement-mill roll heads. The hairline 
checks relieve residual stresses and 
prevent the deposit from pulling 
away from the parent metal, a very 
essential factor when rebuilding mas- 
sive cast-iron or chilled-iron parts. 

Because it can be applied with 
amazing speed, Two-Tone welding is 
well suited to large manganese cast- 
ings, such as gyratory crusher cones, 
liners and jaw crushers. For such 
applications, a manganese - nickel 
electrode} is recommended as the 
filler rod in conjunction with stain- 
less electrodes in the electrode holder. 
When this combination is used on 
manganese steel, an extremely tough 
deposit is obtained. The combination 
s recommended as the initial build- 
ip, in cases where multiple passes 

required on heavy manganese 
istings, before finishing the surface 

This electrode was originally designed 


ise in conjunction with an E-6010 
i-steel electrode in the Two-Tone 


ess 
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stainless electrode in the holder 


with a narder combination of alloys. 

The stainless and manganese-nickel 
filler rod combination is sufficiently 
strong to weld repointer bars on dip- 
per teeth or to weld round applicator 
bars to manganese crushers. 

One might think the Two-Tone 
process would transfer too much heat 
to the casting. It should be remem- 
bered, however, that the filler rod 
carries no current and the excess 
amperage is used entirely to melt the 
filler rod. Actually, it is estimated, 
less heat per unit area is transferred 
to the work than in ordinary metal- 


arc welding. 


Use Larce ELEcTRODES 


Economical hard-facing demands 
the use of large electrodes wherever 
possible since the cost of application 
is often greater than the cost of the 
electrodes. Because stainless welds 
with a low amperage, 5/16-in. elec- 
trodes can frequently be used, and 
\4-in. electrodes are generally suit- 
able. 

The writer believes that the use of 
stainless as a hard-facing auxiliary 
will shed light on intricate hard-fac- 
ing problems, particularly in regard 
to the feasibility of using tougher 
low-friction, non-seizing deposits on 
metal-to-metal applications. The use 
of stainless electrodes with Two-Tone 
welding will also increase for the 
rebuilding of large areas and the 
hard-facing of new parts. 








BUM WELDS 
(Continued from page 39) 





thickness. Increase in heat range or 
weld time or both is the solution. 


11. Internal cracks, either parallel 
or perpendicular to the sheet, may be 
caused by too large an electrode 
diameter, which produces a large 
cast structure and causes strains on 
cooling. Too short a hold time may 
release stresses before the plastic 
metal is strong enough to resist them. 

12. Porosity is usually found near 
the center of the cast area of the spot 
weld and is indicative of poor weld- 
ing technique. It can be corrected by 
proper surface preparation, machine 
settings, pressure, heat range and 
weld time. 

13. Weld inclusions are associated 
with poor surface preparation or lack 
of cleanliness. 

14. Surface inclusions are also as- 
sociated with poor surface prepara- 
tion and dirty, misaligned and over- 
heated electrodes. Excessive pressure 
may also contribute to this defect. 


15. Incorrect spacing must be 
guarded against. The pattern of 
spot welds should be designed to 
give certain joint efficiencies. If such 
a pattern of spacing is not main- 
tained, joint strength is reduced. Care 
in maintaining of proper spacing, as 
given by design, cannot be over- 
emphasized. 


16. Poor fit of parts results in 
spot welds being left in tension, thus 
having from 0 to 25% of the re- 
quired shear strength. Good design 
for spot welds never permits a ten- 
sion loading. Poor fits may also cause 
excessive sheet separation, internal 
splash, excessive indentation, distor- 
tion of the completed unit, incon- 
sistent welds and poor appearance. 


How Desicners Can HELP 


Familiarity with these various de- 
fects and their causes can be used 
to advantage on the drafting board 
where parts are designed. The de- 
signer who knows can easily mini- 
mize most of the factors that are 
likely to cause difficulty in welding. 
By dimensioning or notes, the de- 
signer can indicate what he expects 
with regard te weld quality, cleaning 
of surfaces, use of jigs or fixtures, 
penetration limits, spacing of spot 
welds or other conditions. 
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1—ROOM TEMPERATURE. Girder 1, of semikilled 
structural hull plate, fractured under load of 1,397 kips 


BY LA MOTTE GROVER 


Welding Engineer, Air Reduction Co., New York, 
and Chairman, Structural Steel Committee, 


Welding Research Council 


A NUMBER of 9-ton box girders 


were tested to destruction at 
various temperatures for the Struc- 
tural Steel Committee of the Welding 
Research Council. Testing was done 
at the engineering mechanics labora- 
tory of the National Bureau of Stand- 
ards. The girders were constructed 
at the Ingalls shipyard, Pascagoula, 
Miss. Each was of 22-ft span and 
had an overall width of 2 ft 6 in. and 
a depth of 2 ft 14% in. They were 
fabricated of 114-in. plates except for 
the compression (top) flanges, which 
were of 21/-in. plates. 


SEVERE CONSTRAINT IMPOSED 


The girders were designed to in- 
volve a high degree of local rigidity 
or constraint, for the purpose of de- 
termining the behavior of steel mate- 
rial when tested under severe condi- 
tions of constraint at various temper- 
atures ranging from room tempera- 
ture down to minus 40 F. As shown 


in the drawing (pages 46 and 47), 
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2—45 BELOW ZERO. Girder 2, of fully killed struc- 
tural steel, shattered under a load of 1,165 kips 


Big Beams 


Valuable data for engineers to use in planning the construc- 


tion of welded bridges, ships and buildings is contained 


in this concise summary of tests-to-failure conducted 


on large welded box girders at various temperatures 


heavy transverse diaphragms, closely 
spaced, were introduced to increase 
the transverse constraint. However, 
no notches were introduced, and so 
the tests more nearly represent prac- 
tical conditions than most of the tests 
that have been carried out to deter- 
mine the influence of low tempera- 
ture upon the behavior of various 
kinds of steel materials. Exceptions 
to this rule, however, are the unusu- 
ally severe constraint (introduced 
solely as a result of the general 
geometrical shape) and the particu- 
larly severe conditions that had to 
be imposed during the fabrication of 
the girders by welding. 

Reports of other research work 
have seemed to indicate rather con- 
clusively that the residual stresses 
remaining in a structure after its 
completion have not contributed to 
any appreciable extent to the diff- 
culties that have been experienced 
in large welded structures like ocean- 
going ships. It was considered ad- 
visable in these tests, however, to 


THE WELDING ENGINEER—FEBRUARY, 


lock up as much residual stress as 
possible; there was an _ unusually 
good opportunity to do this because 
of the severe restraint afforded by 
the details of design. A very abu- 
sive welding sequence and procedure 
were accordingly imposed. The ten- 
sion flange, which was fitted between 
the side web plates to simulate the 
gunwale joints of a ship, was pro- 
vided with three transverse butt-weld- 
ed joints made after all of the rest 
of the welding had been completed. 
This produced the most severe re- 
straint possible. 

To make matters worse for the 
fabricator, resistancé-type wire strain 
gauges had to be cemented in place 
on the inside of the box girder before 
its completion, while there was still 
access for these installations. 
avoid damaging strain gauges in the 
vicinity of the longitudinal butt 
welds and final closing transverse 
butt welds, the interpass tempera 
tures had to be controlled so that the 
gauges would not be heated to higher 
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3—ROOM TEMPERATURE. Girder 3, constructed of fully killed steel, bent but did not break. As the two pictures 
show, this girder deflected 18 in.; it hadn’t fractured when the applied load leveled off at 1,685 kips 


Sreak and Bend 


temperature than 200 F at any time. 


Such were much 
more severe than ordinary commer- 


cial conditions. 


requirements 


No serious defects, 
frac- 
tured surfaces of the girders after 
testing. 


however, were visible in the 


Careful visual examination 
of the fracture of the fourth girder 
showed not the slightest imperfec- 


tion in either the weld metal or the 
base metal, and the results of this test 


lined up in comparison with the re- 
sults of the other tests in a logical 
order. 


In each of the five girders tested 
at the writing, maximum 
computed bending stresses were sus- 


present 


tained—stresses at least equal to the 


ultimate tensile strength of the steel 
material as determined by the con- 
ventional tensile test made at room 
temperature. However, the breaking 
load of the second girder, of fully 
killed steel and tested at about minus 
15 F, was 30.9% lower than the 
maximum load imposed upon the 
third girder, constructed of the same 


+—ZERO F. Girder 4, experienced a fracture of the shattering type (two views) at 1,476 kips. Constructed of same 
fully killed steel as Nos. 2 and 3, Girder 4 sustained a greater load than Girder 1 at a lower temperature 
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fully ki"ed steel. The third girder 
did not fracture when it was tested 
at room temperature. It is also inter- 
esting to note that the better notch 
toughness of the fully killed steel re- 
sulted in girder No. 4 sustaining a 
somewhat greater load and greater 
deflection than box girder No. 1, even 
though girder No. 4, of fully killed 
steel, was tested at zero F, whereas 
girder No. 1, of semikilled steel, was 
tested at room temperature. The 
notch toughness of structural grade 
steel drops quite rapidly between 
room temperature and zero F, and in 
some cases there has already been 
quite a substantial drop at room 
temperature as compared with tem- 
peratures somewhat higher. 


Girper No. 1 


A feature of these tests particularly 
interesting to bridge and structural 
engineers is that the girders have 
been successfully proportioned to 
insure against failure by lateral de- 
flection and buckling or twisting in 
the manner in which test beams and 
girders usually fail. 

The first girder, of semikilled steel, 
was tested at room temperature. It 
failed by rupture with a ripping brit- 
tle or “cleavage” type of fracture 
(Fig. 1), and a sudden release of 
energy that produced a loud report 
and shook the building. Failure did 


not occur until the measured strains 
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and elastic deflection had indicated 
extreme fibre stresses that were 
approximately equal to the conven- 
tionally determined ultimate tensile 
strength of the material, not far be- 
low the modulus of rupture of 75.6 
kips, as computed for the breaking 
load of 1,397 kips and the corre- 
sponding bending moment of 71,200- 
kip-inches (Table 1). The fracture 
was propagated within a split second 
across the tension flange and up the 
side plates to the compression flange, 
its course being almost entirely in the 
base metal. The total deflection at 
the time of failure was about 8 in., 
of which a little less than 1 in. was 
elastic deflection and the remainder 
permanent set. Plastic deformations 
measured near the point where frac- 
ture started were well below 1%, re- 
flecting the very severe constraint 
that had been imposed upon ductile 
behavior. This constraint prevented 
much localized absorption of energy 
in the region of the fracture. 


Girpver No. 2 


The second girder, of fully killed 
steel, was tested at about 45 below 
zero F in a dry-ice enclosure. This 
girder likewise failed by brittle or 
cleavage-type fracture (Fig. 2), but 
in this case the fracture was more of 
a compound, shattering type, and the 
entire girder snapped in two. The 
breaking load of 1,165 kips was, 


— 
however, only 16.5% lower than that 
for the first girder. 

Deflections of the 
could not be measured accuratel) 
during the advanced of th 
loading because of the failure of the 
apparatus that was set up for taking 
deflection measurements 
enclosure for the Based or 
strain-gauge measurements, however 
the total deflection at a load of 1,00 
kips is believed to be only about 1.38 
in., of which some 0.56 in. 
nent set. 


second girder 


stages 


within the 
dry ice. 


is perma: 


GirverR No. 3 
The third girder was sustaining 
a load of 1,685 kips, equally dis 
tributed between the two load points, 
Z ft 6 in. on either side of midspan. 
when the center deflection 
18.06 in. (Fig. 3). The permanent 
center deflection after removal of th 
load was 16.45 in. 


reached 


The extreme fibre 
stresses, computed under this loadi 
as for a modulus of rupture, wer 
91,200 psi in the projections of th 
side plates and 70,200 psi in the 
sion flange plate. 
the 70,200 psi 
realized. 

The load required to deflect 
girder continued to increase al! 
to the end of the test, although 
greatly diminished rate after pl 
flow had become quite general ir 
middle portion of the 


It is probable 1 


stress acti 


was 


oirder. 
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SECTION DETAILS 


Diaphragms not welded to @ "C" but 
must form a smooth bearing to surface 
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maintoining sufficient space to make /ong- 
tudinal seams. Weld sniped holes solid 
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Beams of the design above yielded the test results summarized below 





Kind of steel (all steel had approximately 
the tensile properties specified for 
ASTM A-7 Structural Steel) ........ 


Temperature of girder during test........ 
Maximum load sustained (kips)......... 


“Modulus of rupture” (kips per sq. in.): 
(a) Extreme fibers (side plates) ..... 
(6) Bottom of tension flange plate... 


NI CE Bias 55 6004 xanenaroens « 
Total maximum deflection at midspan..... 
Total permanent deflection at midspan. ... 


Final permanent strains after test: 

(a) In bottom edges of side plates... 

(6) In tension flange between dia- 
phragm and splice-weld......... 
In tension flange plate at dia- 
SS oe 
Across butt-weld splice in ten- 
sion flange (between diaphragms) 


(c) 


(d) 


Per cent reduction in thickness of tension 
flange plate at fractured edge (local 
reduction) 


for 


Charpy V-notch test values, average 
bottom and side plates, as-rolled: 


Nass A eS oo os ab cu ound 
Res ers Us bcc napdedans 
Oe See alrwlnrs aiclp.ec ence eneen alne 
(d) EE sie a pai aunt ate 
ee Re ee. so neo clueeedices 
tes OS OS ER ee ee a 
SFE Bie eicedrde cde ivccudeveer 





Girder No. 1 
Semikilled struc- 
tural hull plate 
taken from stock 


+78° F 
1,397 
75.6 
58.2 


Brittle, ripping 


8 in. 

7 in.+ 
(2-in. gauge length) 

5% + 


0.7 to 18% 


3.0 ft-lb 
3.5 ft-lb 
12.4 ft-lb 
42.0 ft-lb 


Fully killed 


Girder No. 2 
of special 
order 
45° F 
1,165 


63.1 
48.5 


Brittle, shattering 
(1,000 kip load) 
1% in. 
9/16 in. 


Less than 1% 


5.5 ft-lb 
6.8 ft-lb 
to 22 ft-lb 
9 to 56 ft-lb 
3 to 68 ft-lb 
to 96 ft-lb 


steel 


Girder No. 3 
Same heat as 
for Girder 
No, 2 


+84° F 
1,685 


91.2 
70.2 


Did not fracture 

(1,685 kip load) 
18 sin. 
16% in 


(4-in. gauge length) 
3.4 to 5.1% 
3.2 to 5.0% 
3.2 to 3.7% 


2.3 to 2.5% 


Did not fracture 


Material from same 
heat of steel 
as Girder 
No. 2 


Table L. Test Results of Box Girders Nos, 1, 2, 3 and 4, National Bureau of Standards Program 


Girder No. 4 
Same heat as 
for Girder 
No. 2 


0° F 
1,476 


80.0 
61.6 


Brittle, shattering 


8 13/16 in. 
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test was discontinued when the girder 
deflected so much that it touched 
the supporting girders of the testing 
machine. At this time the load had 
leveled off and the increase in deflec- 
tion was apparently due to shearing 
detrusion. 


Girper No. 4 


Girder No. 4, constructed of the 
same fully killed steel as girders No. 
2 and 3, was tested at zero F. It 
failed by a brittle, compound, shat- 
tering type of fracture (Fig. 4), very 
much as girder No. 2 had failed. A 
striking feature of the failure was 
the occurrence of a secondary frac- 
ture quite near to one of the sup- 
ports, slanting diagonally upward 
toward midspan. This fracture evi- 
dently resulted from the sudden re- 
lease of a tremendous amount of 
energy when the girder parted at 
midspan under a load of 1,476 kips. 
The complete failure followed a pro- 
nounced starting of the midspan 
crack at about 1,400 kips. 

The girder fractured at a com- 
puted extreme fibre stress (modulus 
of rupture) of 80,000 psi. This is 
25% greater than the ultimate ten- 
sile strength of 64,000 psi, which was 
determined by conventional tensile 
test of the material at room tempera- 
ture. Coupons of the material tested 
at zero F showed an ultimate tensile 


strength of 70,000 psi. 
New Tests IN PRosPECT 


The fifth girder was recently com- 
pleted at the Ingalls shipyard and 
is of the same fully killed material 
as that used for girders 2, 3 and 4. 
It was tested at a temperature of 
40 F in order to obtain one more 
point on the transition curve from 
ductile to brittle behavior as testing 
temperatures are gradually lowered. 
This girder behaved very much like 
girder No. 3. It could not be broken 
within the capacity of the testing 
apparatus. 

A sixth girder will be constructed 
of ordinary ASTM-A7 structural 
steel, quite similar to the ship plate 
used for the first box girder. It is 
likely that this last girder will be 
used solely for residual stress ex- 
plorations by the destructive trepan- 
ning method, which will make it im- 
possible to utilize the girder subse- 
quently for an additional load test. 

Some very valuable supplementary 
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data are being developed by exten- 
sive auxiliary tests of the steel mate- 
rials being used for these girders. 
This work is being done by the 
Naval Research Laboratory of Wash- 
ington, D. C. Some of the results of 
the auxiliary tests are shown in 
Table 1. 

Although the project is primarily 
one for investigating the character- 
istics of steel material in a welded 
structure under various temperatures 
of loading, a good deal of interesting 
and valuable data have been taken 
during the tests. Information thus 
secured will enable engineers to vis- 
ualize the distribution of stress across 
the section of a heavy steel member 
of this kind, not only within the 
elastic range and as affected by 
residual stresses, but also within the 
plastic range of behavior. 

The project is part of a large gen- 
eral program of the Structural Steel 
Committee of the Welding Research 
Council, other parts of which are be- 
ing carried out at Columbia Univer- 
sity, Lehigh University and the Mas- 
sachusetts Institute of Technology. 
One of the purposes is to develop 
more rational and economical meth- 


* 


ods of design for welded steel st 
tures, particularly for those suc] 
ships and large bridges which 
subject to more severe service c 
tions’ and must be exposed to « 
paratively cold service temperatures 
of the data to be devel 
would also be very valuable in 
nection with applying the so called 
plastic theory of design to the anal 


Some 


sis of rigid frames for building co; 


struction. It is believed that 

important savings in the cost of mair 
material can be made through {I 
proper application of the plasti 


theory of design. 

The fabrication of the box girders 
at the Ingalls shipyard was o1 
nally under the direction of Milto: 
Forman, welding engineer, who ha 
been succeeded by E. H. Holder 
John A. Furr is superintendent o! 
welding at the shipyard. The testing 
at the National Bureau of Standards 
has been under the direct supervisio 
of Dr. A. 
was under the general direction of 
H. L. Whittemore, chief of the Engi 
neering Mechanics Section, who has 
been succeeded by Dr. Walter Ram 
berg. 


H. Stang and originally 


* * 


Refrigerator Car Reclaimed 





Courtesy Air Reduction Sal 


MEAT REFRIGERATOR CAR is being salvaged by welding a horizontal patch 

to its corroded bottom section, Although the car is only ten years old, its stce! 

had been corroded by salt brine. Patching with heavy-coated E-6013 all- 
position a-c electrodes saved the car’s entire end from being replaced 
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TOP OF 80-FT mandrel (pipe cas- 
ing). Loading chute and anvil are 
about to be struck by steam hammer 


BY HENRY SCHUTZ 


fase columns of sand have 
been entrusted with the mighty 
task of preserving the busiest air- 
port in the United States from being 
undermined by the sea. The purpose 
of these vertical sand piles or drains 
is to expedite complete settlement of 
the silt underlying La Guardia air- 
field to a point of stability in a 
space of a year or two instead of 
allowing natural settlement over an 
estimated 50 years. 

Placement of the sand columns is 
a new technique brought to the east 
from California, where it performed 
very well in saving large areas in the 
Mare Island navy base and the Los 
Angeles Bayway causeway. 


SAND-Drivinc METHOD 


A 16-in. steel pipe (mandrel) hav- 
ing a hinge door at its lower end is 
driven to refusal, and then the man- 
drel is extracted about 5 ft and 
charged with a load of sand through 


Saved by Sand 


La Guardia airfield, New York, will probably be in business for 


a long time to come because of a remarkable new method of using 


sand columns to drain excess water from its substrata levels 





SKIP in loading position. Note how skip is attached to the pile leads 


an opening at the top. Compressed 
air forces the sand through the lower 
end of the mandrel into the hole left 
vacant by the extraction of the tubu- 
lar casing. The mandrel is raised 
another step, and the next hole filled; 
the procedure is repeated until the 
surface is reached. 

Welding is important to this new 
method. The pile driver lead that 
supports the mandrel, for instance, 
is completely welded. The pile lead 
is 105 ft long under the headblock 
and made in two sections. Its rigid- 
ity and strength afford exceptional 
ease in handling and assembly. 

The 6-cu-ft capacity steel skip used 
to feed the sand into the mandrel is 
also of all-welded construction. The 
skip is attached to the pile leads by 
an additional set of conductors, 
which permit the loading of the man- 
drel at any elevation. The skip is 
hoisted to the proper location in a 
horizontal position and is then tilted 
to discharge its load of sand directly 
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into the opening at the top of the 
mandrel. 


Jorntnc MANDREL SECTIONS 


Assembly of the mandrel was ac- 
complished by inserting a cast-steel 
pipe connector between lengths of the 
16-in. pipe. This connector was no 
more than a shallow ring of 16-in. 
pipe that had been beveled at a 45- 
deg angle both top and bottom. Its 
use thus obviated beveling of the long 
lengths of pipe, only four of which 
were required to complete the re- 
quired 80-ft length. A head of 114-in. 
steel plate was welded to the upper 
end of the mandrel to form an anvil 
for the steam hammer. 

To date, 250 sand piles, each 80- 
ft long, have been driven by this 
unique form of pile driver. Econom- 
ical fabrication of component parts 
strong enough to withstand the shock 
and continuous vibration could only 
be obtained by welding. 
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2—ROLLED SHEETS 
on the right of the large 
fed to the 
longitudinal seam weld 


picture are 


er by means of a mo. 
able bridge (up in tl 
When the 
ready for 
tank, he 


down the feeding bridge 


picture). 

operator is 
another pulls 
and a gusset picks up 
the first shell and starts 
it towards the welder. 
Next shell is held back 


to await its turn 


Courtes The Linde 
1i Products ¢ 


Submerged-Melt Weldin 


Heads and bottoms are joined to tank shells in one operation by a specially 


built submerged-melt welder, which turns out a completed tank in 1.01 minutes 


BY FRED M. BURT 


D“ anp Nicut Mrc. Co. makes 
domestic and commercial gas 
water heaters, oil-fired water heaters, 
gas wall heaters, cabinet and porta- 
ble heaters and also refrigeration 
products and ICC butane cylinders. 
The company has been located in 
Monrovia, Calif., since it was found- 
ed in 1909 by W. J. Bailey, Sr., 


father of W. J. Bailey, Jr., the com- 
pany’s present president. 

The advantages derived from be- 
ing located in a little city like Mon- 
rovia (population about 15,000) are 
those which have been sought by 
many other companies in later years. 
First are lower real estate cost (the 
company’s plant of 130,000 sq ft 
is on a ten-acre plot) and lower 


taxes. Next is a better quality of 





1—96-IN. ROLL turns flat sheets into cylinders for heater tanks. Bending is 
first started on press brake; note rolled edges of pile of sheets on right 
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working _ personnel the average 
worker is the home-owning type w! 
after 
growing with the company. Beir 
only a 30 to 40 minutes’ drive fr 
downtown Los 


stays on the job year 


Angeles, however, t! 
plant enjoys all big-city convenien 
After a 
large quantities of water coolers { 
the Navy, operation of three bor 
loading 


wartime production 


manufactur 
aircraft parts and other items, th 


Day and Night Mfg. Co. 


plants and 


entered 


large improvement program 
peacetime production. In Janua 
1945, it became a member of th 


Dresser group of companies, ut 


under a commen ownership, 


operating independently in ser 
the gas and oil industries. The pa 
corporation, Dresser Industries, | 
is in the Terminal Tower, Clevela 
Many well planned plant chai 
have been made under the direct 
of competent research, develop: 
and industrial engineers. A s 
tifically designed paint plan has 
of the 


rior in green, with moving and 


vided a major coverage 


ger points in bright color 
A complete 1-in.  scale-n 


plant layout is being made unde! 
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Courtesy The Linde 


Air Products Co. 

3—START OF a longitudinal seam weld by the sub- 

merged-melt process. Side rollers keep the welding 
head in alignment as it travels inside tank shell 


‘Makes Water Heater Tanks 
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direction of Chief Industrial Engi- 
neer Frank Spriggs, utilizing the 
standard models of machines sup- 
plied by Visual Production Planning, 
Inc., Pittsburgh. Other models will 
be carved to proper three-dimen- 
sional form. The most intricate of 
these is the model of the new W-183 
submerged welding machine for the 
tank heads and bottoms (page 55). 
Built to a scale of 14 in. to a foot, 
this beautiful little model was con- 
structed of balsa wood (framework), 
shim stock (machine parts) and 
thread (belts). It is largely the work 
of Enos Penney, night supervisor, 
who designed it in conjunction with 
Factory Superintendent Ora Sams, 
and company engineers. The machine 
it represents is a major unit in the 
assembly line and will be fully de- 
scribed later on. 

Sheet steel and other metals are 
delivered at one end of a long stor- 
age and shear area along the north 
side of the main building. This is 
serviced by a craneway carrying 2- 
ton hoists with transverse travel on 
the two bridge cranes. The sheets 
ire stored on pallets on both sides 
{ the center aisle. At the western 
id of the storage space are three 
large shears. Just south of them 
ind paralleling a wide east and west 
sle are two accumulation areas. 

South of this aisle, running north 
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and south, are two press areas, each 
with a double row of presses. Aisles 
and an accumulation area are on the 
east side. Steel-in-process is carried 
on lift-truck platforms, mostly 3 by 
5 ft, and moved by two-ton powered 
lift trucks and hand lift trucks. Be- 
cause of the flexibilities of movement 
required, due to changes in produc- 
tion routings, lift trucks are more 
economical than overhead handling. 

After the shearing and forming 


Courtesy The Linde Air Products Co. 


4—COMPLETION OF inside longitudinal submerged-melt 
weld. Note tab provided for the end of the weld. Welding is 
done at a speed of 45 ipm as compared to previous 5 ipm 


operations, the parts travel trom ac- 
cumulation areas into the welding 
section. The lighter parts requiring 
spot welding are fed to the ten spot 
Three of these are double 
units, with the welders placed back 
to back; the other four are in line 
singly. Successive spot welds on dif- 
ferent machines are made continu- 
as required by the use of 
service tables on which the weldors 
can place or slide the parts of the 


WwW el ders. 


ously 





5—CIRCUMFERENTIAL WELDS joining head and bottom to shell are made 
on this machine. Head weld (left) is outside tank, bottom weld inside 
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ERNIE H. MacDONALD, assistant 
welding foreman, examines a tank 
after circumferential welding 


next machine. Most of these tables 
are 32 by 72 by 37 in. high; they 
have heavy plate tops mounted on 
angles, are carried on rubber-tired 
wheels. Some tables, of different 
types, have adjustable heights. 
Other parts are handled by lift 
truck in heavy wooden boxes. A 
typical box size is 36 by 50 in. by 
36 in. deep. One side of the box is 
made up of removable strips carried 
in end slots so that the desired side 
height can be conveniently obtained. 
Close to the spot welders is a serv- 
ice table for electrodes and at the 
end of the line is a grinding table. 


TANK WeLpING LINE 


Fig. 1 shows the start of the main 
assembly line for the production of 
domestic water heater tanks in sizes 
of 20, 30 and 40 gallons. The 
sheared-to-size steel sheets (mostly 
10 and 12 gauge) delivered to the 
96-in. power-driven roll have had 
their edges previously given a small 
start on a press brake, as may be 
seen from the pile of unrolled sheets 
at the right of Fig. 1. After the 
sheets have been rolled into a cylin- 
der, they are placed on a feeding 
table, 3 ft wide by 13 ft long, which 
has a slight slope that causes them 
to roll forward into a lift. They 
are raised to a table of higher level 
which has a capacity of four tanks 
(Fig. 2). The tanks roll slightly 
forward on this upper table until 
the foremost is resting against the 


movable framework which bridges 
the 30-in. gap to the longitudinal 
seam welder. When the operator is 
ready for another tank, he pulls 
down this framework; a gusset at its 
lower end picks up the first tank and 
starts it on its way into the welder, 
while holding back the next tank. 

When Superintendent Sams started 
on the problem of devising machines 
that would weld the circumferential 
and longitudinal seams of the tanks 
automatically on a _production-line 
basis, seven operators were hand 
welding these seams, using 400-amp 
constant-potential arc welders fed 
from a busbar. It was the best sys- 
tem known at the time, but it did 
not satisfy Sams. Three 600-amp 
motor-generator sets were installed; 
one for the longitudinal seam welder 
at this point in the line, and the 
other two further along the line for 
the circumferential seams at the tops 
and bottoms. 

The inside longitudinal seam 
(Figs. 3 and 4) is now welded by 
the submerged-melt process at a 
speed of about 45 ipm as compared 
with the 5 ipm previously obtained. 
Sams, however, is working on a 
method to speed up the welding of 
the longitudinal seam to about 60 
ipm in order to equal the speed 
achieved on the 36-in. circumferen- 
tial welds. 

The tank rolls out the rear of the 
submerged-melt seam welder to a 
framework steel table designed to 
cause the left end of each tank to 
dip down and dump the loose flux 
into a steel container for replace- 
ment in the overhead feeding hopper. 
The tank then rolls into a lift to be 
placed on a roller conveyor, which 
carries it to the head-and-bottom 
press. Here, the bottom is inserted 
in one end of the tank and the head 
in the other, after which the new 
components are firmly forced into 
final position by means of a hy- 
draulic ram. The flues are arc welded 
to the bottoms in a booth opposite 


‘the press before the bottoms reach 


the shell. 
CIRCUMFERENTIAL WELDING 


After ejection from the head-and- 
bottom press, the tanks ride 10 ft 
on a roller conveyor to the unusual 
and ingeniously devised circumferen- 
tial welding machine (Fig. 5). Ac- 
cording to a very excellent report 


compiled by Night Supervisor P: 
ney, this is a combination holdi 
and rotating device or fixture { 
positioning heater shells for the « 
cumferential 
bottoms simultaneously on one re\ 
lution of the shell. 
be set to take 12-in., 20-gal tanks 
14-in. 30-gal tanks or 16-in., 40-gal 
tanks by making a few simple adjust 


welding of heads a: 


The machine « 


‘ments. The welding is done by t! 


submerged-melt process, using ¥-in. 
welding wire and the usual granula 
flux. 

Due to the fact that 
work in the engineering department 
made it impossible to spare a drafts 
man, Penney and his associates de- 
cided to build the from 
simple sketches and the “cut and 
try” method. Time was another im- 
portant factor. This 
practically designed as it was built, 


pressure < 


machine 


machine was 
just enough sketches being made at 
night to carry the work through 
the next day. No complete assembly 
As might be 


expected, little problems popped up 


drawing ever existed. 


and changes had to be made from 
time to time, but on the whole the 
job worked out very nicely and was 
completed in time to set it in lin 
with the other new equipment in th 
The cost 


was low. and, best of all, it worked 


revamped assembly line. 


The materials used in building this 


automatic welding machine 
mostly on hand in the storage shed 
The : was fabricated by 
welding together 244-in. and 

angles. The cross supporting mem- 


were 


framework 
3-in. 
bers for the bearings of turntable 
shafts and head mounting assemblies 


are 4-in. channels. 
Uniogue Grounp Box 
Fig. 5 gives an excellent view 


the front or 
ground box attached to the wheel 


feeding-in side. The 
resting on the tank is simply a b 
made of cold-rolled steel plate. 
contains two copper shafts or axle 
for the %4-in. by 8-in.-diameter « 
per wheels, which turn with the t: 
and help to steady it. 

The brush assemblies at each « 
of the 
each of which rests on the cop 
shaft inside. The long cylinder on the 
top of the machine raises and low 
the ground box, while guide r 
keep the latter in line. This groi 


box contain eight brus! 


has given no trouble since insta 


tion; its wheels have been clea 
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eral times but only after tanks 
e come through with mill scale 
the steel. 
[he stop plate, against which the 
1 of the boiler is resting, has a 12- 
hole, notched at the bottom to 
rmit the welding wire to pass 
through into the shell to meet the 
seam between the shell and bottom. 
In the turning device on which the 
tank is resting, the long keys visible 
in the 144-in. cold-rolled shafts per- 
mit the rubber-tired wheels which 
turn the shell to be moved for tanks 
of different lengths. A variable-speed 
motor drives both shafts through a 
600-to-l gear reducer by means of 
chains and sprockets. The speed is 
controlled from two rheostat knobs. 


Wetpinc Heap MovEeMENT 


The welding heads are mounted on 
movable saddles at each end of the 
machine. The top of the mounting 
is a piece of 1-in. thick micarta for 
insulating the head from the ma- 
chine. The welding heads are moved 
into position and back out again 
through air-cylinder action, con- 
trolled by the valve at top left. Both 
heads are moved at once, and the 
cylinder for the ground box is also 
included in this hook-up. 

Adjustable stop rods govern the 
position of each head, and the heads 
themselves are adjusted up and down 
by a self-contained lead screw with 
a travel of 4 in. 

A good view of the head welding 
operation is also given in Fig. 5. 
The band at the tank head is a broad 
sheet-metal collar which forms a 
trough for the flow of the flux over 
the are and also holds the boiler 
against the backstop plate. 

The marks on the backstop show 
the wearing paths of the three dif- 
ferent-size tanks. These are eccentric 
and not concentric. In changing over 
from a 12-in. to a 16-in. tank, the 
bottom raises only about %-in., re- 
quiring but little alteration of the 
bottom head. The head-end welder, 
however, must be raised the full 4 in. 

Two control boxes, one for each 
head, are mounted side by side on 
‘ plate deck on top of the machine. 
(he welded tank is ejected by an air- 

erated lift, operated manually by 

valve on the left. Suspended from 
top of a frame at each end are 
ze storage hoppers for flux; these 

‘ reached for refilling by an iron 

ir at the rear of the machine. The 





welding heads are fully automatic, 
with rod feed controlled by preset- 
ting the welding voltage at the con- 
trol panel. Current is furnished by 
two 600-amp motor-generator sets. 


OPERATING CYCLE 


The gate on the conveyor line is 
lowered, and the tank rolls into place 
on the turning wheels. The operator 
then raises the gate and takes his 
place at the control end. He throws 
the lever on the air valve (next to 
air gauge), causing the welding 
heads to travel into position while 
the flux collar at the head end pushes 
the boiler against the rear stop plate. 
The ground box comes down until 
the wheels rest on the boiler. 

The toggle switch (above and be- 
tween the knobs over the turning 
drive) is thrown, starting the boiler 
to rotate. Another toggle switch 
under the top rail is pressed and 
welding begins. The seam is outside 
at the head or top; inside at the 
bottom. After completion of welding, 
power is switched off and the air 
valve is turned to raise the ground 
box and move the heads to outer 
non-welding positions. The air valve 
on the end post is then opened to 
actuate the ejector, which tosses the 
welded tank onto the outgoing line. 
This is done rather roughly to break 
off clinging flux so it will fall into 
catch pans below. The machine is 
then ready for another tank. 

Exclusive of the two generator 
sets, this machine required less than 
$5,000 to build; since much of the 
material was on hand, however, the 
exact cost is hard to determine. Two 


BALSA WOOD, paper-thin shims 
and thread were used to make this 
scale model of the circumferential 
welder shown in Fig. 5. Model was 
built to scale of 4 in. to foot 
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skilled weldors are replaced by one 
semiskilled operator. From time- 
study records, this welding formerly 
required 6,64 hours per hundred 12- 
in. boilers and is now accomplished 
in 1.85 hours—a time reduction of 
72%. The complete cycle for a tank 
takes 1.01 minutes overall time; 
welding time alone about 45 seconds. 
This indicates a potential output of 
close to sixty 12-in. tanks per hour. 
At present the machine is running 
an average of about 50 tanks per 
hour or a little over 400 per eight- 
hour day. Using a %-in. wire, the 
welding is now done at 60 ipm as 
compared to the former 25 ipm using 
14-in. electrodes and manual arc 
welding. 

Quality has also been improved. 
Welds are strong; no polishing is 
necessary; the rust hazard has been 
overcome, and the galvanizing is bet- 
ter. How a tank looks after welding 
is shown on page 54. 


FinisHInGc ToucHEsS 


After leaving the circumferential 
welder, the tanks travel ten feet on 
the conveyor line to a “flue-to-head” 
are-welding station, and then on to 
another station where the side cou- 
plings for thermostat and drain cock 
are welded on. They then undergo 
a leakage test by being pushed on a 
short roller conveyor into a tank of 
water. Rubber expansion plugs are 
inserted in the vents, and the tank 
is submerged while an air pressure 
of about 30 psi is introduced. Leak- 
age points are encircled with a soap- 
stone mark. The tanks next go to 
another weldor, who adds the three 
sockets to receive legs and also closes 
the leakage points marked with soap- 
stone. The rewelded tanks return for 
another water test, and then all boil- 
ers are given a second hydrostatic 
leakage test at a pressure of 300 psi. 

A program very successfully put 
into operation in this plant, one that 
has redounded to the mutual advan- 
tage of both the company and its 
500 or so employees, is the incentive 
wage plan. In addition to basic 
hourly pay equaling rates on com- 
parable jobs in other factories, in- 
centive payments are provided that 
add up to around 50% more. The 
management estimates that the total 
output is about twice as much as it 
would be without the incentive plan, 
using the same personnel, plant and 
equipment. 
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1—FIELD SET-UP for flash welding. 


built a special spur to Rochester University campus 


Coils 


Railroad 


Erie 


2—FIRST WELDING LINE 


200-ft strips, to be later welded into continuous coils 


joins 50-ft lengths into 


or Atom Smashers 


Flash-butt welding made it possible to production 


join heavy-section aluminum and copper strips into 


continuous coil windings for giant cyclotron magnets 


Shane unusual jobs have just been 
completed by the American 
Welding & Manufacturing Co., War- 
ren, O. These are the welding of 
more than 16 miles of aluminum 
strip for the field coils of the new 
atom smasher at the University of 
Rochester and the welding of 13.5 
miles of copper strip for the electro- 
magnet coils of Columbia Univer- 
sity’s new cyclotron. 


RocHEstTeR CYCLOTRON 


Being built under the sponsorship 
of the Navy’s office of research and 
invention, the Rochester cyclotron 
will be the world’s second largest, 
capable of generating 250,000,000 
electron-volts for basic investigation 
in nuclear physics at the high-energy 
level. When this giant was being 
designed, copper was in short supply, 
so that aluminum with high-conduc- 
tivity characteristics was chosen as 
the material for the coils. Some 62 
tons of aluminum strip in 4 by 5/16- 
in, section were required. The alumi- 
num is expected to turn in a perfectly 
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BY DR. I. A. OEHLER 
Director of Research, 
American Welding & Mfg. Co. 


satisfactory performance in produc- 
ing the 16,500-gauss field required 
to accelerate nuclear particles to 
atom-smashing velocities. 

The aluminum stock for the cyclo- 
tron was received from the mill in 
50-ft strips—some 1,700 of them— 


7—DR. I. A. OEHLER examines a 

sample weld in the copper strip 

stock that was used for coils of 
Columbia University cyclotron 


THE WELDING 


and had to be joined into mile-long 
lengths to make the 16 field coils. 

Welding, 
fabricator of weldments 
semblies, was given the job of weld 


American productior 


and subas- 


ing the separate strips into electri- 
cally homogeneous coils. For this 
task, a special welding line was set 
up immediately adjacent to the site 

Past research and subsequent vol 
ume production of aluminum com 
ponents welded by the flash-butt 
method had already proved its valu 
where high strength was required 
Specific laboratory tests bore out t! 
thesis that 
tics would be likewise unimpaired 
Hence, a 250-kva flash 
shipped from the Warren plant 
installed in a 
(Fig. 1), which also housed 
ciated equipment and the alumi: 
stock. 


conductivity characteris: 
welder 


temporary struct 


First WELDING STEP 
First phase of the welding 
gram was the joining of four 


lengths to make 200-ft strips 
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on 


3—ELECTRONIC CONTROL enables 


1.700 perfect flash welds for the supermagnet coils 


5—CONTINUOUS TESTING for conductivity was done 


at this comparison bridge. 


2). These were moved down a roller 
conveyor beyond the welder and 
shifted to a storage pile. In Fig. 1, 
the welding line is set up in the build- 
ing to the rear of the foundation. 
Stretching out beyond is the 300-ft 
“covered bridge” structure used for 
storing the intermediate 200-ft strips. 


hese long lengths were later passed 
back through the welder to be joined 
nto continuous strip as the 19-ft- 
liam coils were being wound at the 
nagnet. 

Production of the coils was the 
cond element of the two-year con- 


struction program and was not under- 
iken until after procurement of the 
zht big forgings—total weight 
[00 tons—-making up the magnet 
ime and 130-in.-diam pole pieces. 
flatcar in Fig. 1 contains one 

the 157-ton forgings, which were 
livered by the Erie Railroad over 


All the welds were okay 


production of 


a special spur built onto the campus. 
FLASH-WELDING TECHNIQUES 


Because of the low melting point, 
high oxidation rate and high thermal 
and electrical conductivity of alumi- 
num as compared with steel, special 
techniques had to be employed in the 
flash-welding operation. The welding 
cycle was timed at 2.25 seconds, with 
current being maintained for just six 
cycles after the pieces were forced 
together. Also, to prevent oxidation, 
the pieces had to be brought together 
at a speed much faster than that 
satisfactory for steel. The welding 
machine fixture was specially de- 
signed to give high clamping pres- 
sure over a wide area without mar- 
ring the surface. Outrigger straight- 
edges were also attached to the ma- 
chine to insure perfect alignment. 
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4—TWO MILLING MACHINES remove the upset metal 
as soon as the welded strip leaves the flash welder 


6—WINDING the 19-ft-diameter coil. Insulating paper 
is being fed from rear into the motor-rotated coil 


The very high thermal conduc- 
tivity of the aluminum can be judged 
from the fact that the welds were rea- 
sonably cool to the touch when they 
were removed from the welding ma- 
chine immediately upon completion. 

Of the 114 sq in. section, a total 
of 1 sq in. was consumed in making 
the weld; approximately half of this 
amount was burned off during :the 
flashing or arcing part of the cycle 
and the other half was extruded as 
flash during the upset or forging part 
of the cycle. No preparation of the 
strip end was required; the flashing 
was sufficient to insure squareness 
automatically. Welding current 
reached the value of 90,000 amp psi 
at the time of upset. 

Since controlled technique of this 
nature requires considerably greater 
precision than is normally met with 
in conventional steel welding, the 
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hydraulically actuated welding ma- 
chine was equipped with both elec- 
tronic contactors and electronic heat 
control (see Fig. 3). 

Two milling machines (Fig. 4) 
were included in the welding line to 
remove the upset weld metal. The 
first machine combined two cutting 
tools to mill off weld bead on the 
top and right side of the strip; the 
second machine had a similar com- 
bination to finish bottom and left 
side. This work was done prior to 
electrical testing. 


INSPECTION AND WINDING 


Each weld was tested upon com- 
pletion by a comparison bridge (Fig. 
4), and all welds were found to have 
within 0.10% of the conductivity 
of the parent metal. It is of interest 
that the welding procedure predeter- 
mined in the American Welding labo- 
ratory worked perfectly throughout 
the fabrication without adjustment. 

In the final coiling operation, welds 
were made as needed to keep the 
strip moving to the magnet. In Fig. 
5, the welded strip can be seen mov- 
ing through roll stands to the labora- 
tory. In Fig. 6, we see it being wound 
on a motor-driven base-plate turn- 
table. Coils were carefully wound 
in pairs; the proper connections 
were made; a top plate was added, 
and the pair dropped into place over 
the magnet poles. Three strips of in- 
sulating paper coated with a zinc- 
oxide mixture were fed into the coil 
from the rear of the machine to 
separate individual turns. Proper 
winding tension was provided by a 
clamp and indicator station through 
which the aluminum strip passed on 
the way to the machine. An inter- 
communicating system coordinated 
the activities of the winding crew 
and the distant welding station. 


CoLuMBIA CYCLOTRON 


The part played by flash-butt weld- 
ing in joining the aluminum strip 
for the Rochester cyclotron was du- 
plicated in American Welding’s sub- 
sequent “atomic job” for the Colum- 
bia University cyclotron. Here, how- 
ever, the coil material consisted of 
60-ft lengths of 4 by 9/32 in. copper 
strip. A total of 1,200 such lengths 
had to be joined to make 13.5 miles 
of continuously welded strip for the 
giant coils. 

The job was done at the Brooklyn 
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navy yard, where another 250-kva 
flash welder was installed. Equipped 
with supersensitive ¢ontrols, this 
machine fed continuous strip to a 
giant boring mill for coiling. Con- 
tinuous testing proved that all of the 
1,200 welds possessed the same ten- 
sile strength and electrical conduc- 


















tivity throughout as the parent meial, 

In Fig. 7 may be seen a sample 
weld made to join two pieces of the 
oxygen-free copper. The specially 
developed welding cycle 
made high-speed work of what would 


precision 


normally be considered an impossible 
task for flash welding. 





































































































BIG WELDED BALL produces vacuum into which air rushes at speeds greater 
than sound to determine the aerodynamic forces acting on scale models 


Research at Supersonic Speeds 


a supersonic wind tunnels, of 
a design believed superior to any 
American type, were brought all the 
way from Germany to be embodied 
in the new $15,000,000 naval ord- 
nance laboratory at White Oak, Md. 
The tunnels were built by Nazi sci- 
entists for research at the Peene- 
munde rocket island and were later 
moved to the V-2: rocket research 
station at Kochel, Bavaria. 

Key to the operation of the Ger- 
man tunnels is the 52-ft-diameter 
welded sphere shown in the accom- 
panying picture. The sphere is evac- 
uated to a pressure of a few milli- 
meters of mercury, and a quick act- 
ing valve is then opened to allow air 
from the tunnels to flow into the 


sphere. Air velocity is progressivel\ 
augmented by constricting the size 
of the channel until it reaches the 
velocity of sound in the throat of the 
supersonic nozzle. Velocity 
raised above that of sound by al 
lowing the air to expand in the diver- 
gent section of the nozzle. 

Purpose of the naval research la! 
oratory was stated succinctly by Vice- 
Admiral George F. Hussey, chief o! 
the bureau of ordnance: 


is then 


“In another war there can be n 
delaying actions. Now that the world 


has built an age of atomic warfare. 


proximity fuses and  supersoni 


guided missiles, there can be no time 


for research when war comes. 
must be prepared.” 
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TRY (} NF Prove their superiority 


oe % After all, the best way to understand that 
. \ \ 


there’s a better torch for your work is to 
get one—TRY IT. Yes, most types are 
available from this full line. 


Gasweld Torches are easier to work 
with ... they turn out BETTER work 
FASTER —at lower cost. Heft one — use 
it...see how it steps up output with 
less “handling fatigue.” Order from 
your distributor’s stock or for de- 
livery through him in a few days. 


~— 


a 


SY 
Welding 


HC-39 
: New lever-control 
Wall Chemicals Division of ae WANN eee aes 
THE LIQUID CARBONIC CORPORATION ae We \ Fenty : ot a tt Ang 
3110 S. Kedzie Ave., Chicago 23, Illinois / ro \ n torch head. 


Gentlemen: Please send me immediately without \' $32.00 
obligation full information on Gasweld Welding and \ LESS TIP 
Cutting Equipment and supplies. 


Name 





Firm 
Street Address 


Town 
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Powdered metals, rubbers and 
enamels can be flame applied 


with a controlled atmosphere 


BY CLYDE B. CLASON 


se. Phprceesyrsey atmosphere projec- 
tion” is the newest wrinkle 
to the “Powder Weld” process. Im- 
proved equipment has greatly en- 
hanced the versatility of this flame 
process since it was first described 
in THe Wexpinc Encineer (“Pow- 
dered Metal in the Flame,” June, 
1946). Instead of one, the user may 
now employ two separate processing 
gases and combine them in specified 
proportions to secure any variety of 
controlled atmosphere desired. If he 
wishes, these gases may be made to 
convey a powdered flux to the flame. 

A wide variety of gases are com- 
mercially available in standard cyl- 
inders to use: acetylene, propane, hy- 
drogen, oxygen, hycone, liquefied 
petroleum gas, nitrogen-hydrogen, 
mixtures, water-pumped compressed 
air, helium, argon, purified nitrogen, 
oil-pumped nitrogen, water-pumped 
nitrogen and carbon dioxide. One on 
this list is selected as a fuel gas 
and two others, always inert gases, as 
“shield” and “carrier” gases. The 
system is designed to use the com- 
paratively expensive inert gases in 
small volumes; for instance, the 
carrier gas has a maximum consump- 
tion rate of 10 cfm and is used in 
most operations at the rate of 3 cfm. 
The shield gas or gas mixture has a 
maximum consumption rate of 26 
cfm and is used in most operations 
at the rate of 5 cfm. 

The process may be adapted to six 
fundamental operations: 
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TWO PROCESSING GASES, one of which may be compressed air, project 
powdered metals and other materials in a controlled atmosphere 


(a) Flame-spraying metals and 
metallic with 


compositions com- 
pressed air; (b) flame-spraying non- 
metallic compositions with com- 


pressed air; (c) powder welding 
metals, alloys and irregular mixtures 
by “controlled atmosphere projec- 
tion”; (d) non-powder welding by 
controlled atmosphere; (e) brazing 
by controlled atmosphere; (f) solder- 
ing by controlled atmosphere. 


AVAILABLE MATERIALS 


All common element metals and a 
wide range of metal alloys are ob- 
tainable in fragmented or powdered 
form and in free-flowing composi- 
tions suitable for use with the “Pow- 
der Weld” torch. These include: 
aluminum alloys, cobalt-chromium- 
tungsten alloys, copper, brasses, 
bronzes, cast iron, carbon steels, lead- 
base solders, silver solders, nickel- 
base alloys, including Monel, nickel- 
silver and Nichrome, and 18-8 stain- 
less steel. 

In addition to metals, the equip- 
ment may be used to apply layers of 
natural rubber, synthetic rubber 
compounds and other varieties of 
plastic coatings. Some of the rubber 
synthetics provide excellent protec- 
tive coatings to guard parts exposed 
to the corrosive action of sea water 


or general chemical attack. Cerami 
compounds and frits may also b 
sprayed over a metal surface to pro- 
duce a glazed coating such as poree 
lain or other enamel. Glass-enamel 
coatings may be applied to areas 
sufficiently small to enable the bas 
material to be quickly brought 
to the enameling temperature. 
mixtures and con 
pounds include rather an odd group 
of mixtures. Each of the following 
materials has been used in order t 
secure particular qualities of deposit 
mica, ground glass, silica, alumina, 
diamond dust, shellac, barium com 
pounds, boron compounds, carbor 
manganese, molybdenum, seleniu! 
silicon and various metal hydrides 
(hydrogen-metal compounds). 


Irregular 


EQUIPMENT AND OPERATION 


Hoses lead from the processing gas 
cylinders to the container holding 
the powdered metal or other frag 
mented This container. 
essentially a pressure vessel, is * 
constructed that the pressure on both 
sides of the fragmented material 
charge are equalized at all times, 
allowing the material to fall into the 
carburetor chamber by the forc« 
gravity alone. 

The carburetor is a heavy-w: 


material. 
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Gage doesn’t bother Lukens. Look at the extremes in the three heads 
pictured here! 4 inch or 6 inches, we have the know-how and equipment 
needed to produce such heads. 

Lukens manufactures heads in diameters ranging all the way from 
4 inches to over 18 feet. And, in the near future, new spinning equipment 
will be ready to produce heads in even larger sizes. 

In various materials, too! Lukens makes heads of carbon and alloy 
steels, including ‘stainless; nonferrous metals such as nickel, Monel and 
Inconel, aluminum and silicon bronze; and the widest range of clad steels 
available anywhere. 

Lukens stocks many sizes of carbon steel heads. Often, we can supply 
your needs from that stock. Write for Bulletin 433, which gives a complete 
description of stock heads and for the book “Flanging and Pressing”, 
describing 3,868 Lukens heads. Lukens Steel Company, 416 Lukens 
Building, Coatesville, Pennsylvania. 


| LUKENS 


FOUR INCHES TO OVER EIGHTEEN FEET IN DIAMETER 
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MANY FORMS FOR We've had years of experience in developing and 
YOUR CONVENIENCE manufacturing low temperature brazing alloys to 
produce strong, sound joints on ferrous and non- 





ferrous metals. 


Day in and day out the automotive, refrigeration, 
electrical and other industries are using APW sil- 
ver brazing alloys...and getting good production 
records, too. 


Don't wait for the next requisition...write now for 
our folder No. 45 and get acquainted with APW's 
wide range of brazing alloys. Here's a few of our 
lecders that will interest you: 


Contains 45 per cent silver. Exceptionally fast flow- 
ing. Our leading alloy for large-scale production. 


Low in cost—high in strength—hos 35 per cent 


silver content. 
APW 355 


A premium alloy for lowest temperature brazing— 
cadmium-free— highly ductile and corrosion resistant. 


WE INVITE YOUR INQUIRIES FOR 
ANY QUANTITY...ANY SIZE 


THE AMERICAN PLATINUM WORKS 


Refine 22 aud Manufacturers 














231 NEW JERSEY R. R. AVENUE 
NEWARK 5, N. J. 











brass casting having a removabj, 
bottom with a gasketed joint. This 
bottom plug is used to remove the 
contents of the container whe, 
changing from one powdered iat 
rial to another. It permits the ; 
tainer to be blown out clean. 
The hose system is quite « 

cated. In addition to the several 
hoses to and from the carburetor 
separate hoses bring the oxygen and 
fuel gas to the torch, as in ordinary 
gas welding. The torch assembh 
thus comprises two distinct systems 
that function entirely independent 
of each other. One is the fuel gas. 
oxygen system and the other the 
system which moves the fragmented 
material and provides the controlled. 
atmosphere shield. Needle valves at 
the back of the torch handle provide 
for adjustment of the fuel gas-oxygen 
system, while the material-moving 
and shield system is controlled by 
means of plug valves at the front of 
the torch handle. The plug valves are 
graduated or “bled” to give a fairl 
wide range of control over the vol- 
ume of gases which each one allows 
to pass. 





The hand torch is designed to look, 
|efeel, balance and handle like a con- 
ventional medium-size welding 
cutting torch. 


AUTOMATIC WELDING 


An automatic machine torch ha: 
| also been designed, to use where 0 
erating conditions make advisal 
“panel box” control of the frag 


mented material and shield-gas mix 
ture. This type of torch is adapt 
to mounting in a lathe tool post 
The control panel box assembly 
designed to service either one hat 
torch or one automatic machi 
torch, and its connections are 
arranged that an easy change 
from one to the other may be 
without disturbing a material 
setting. This compact steel case 
tains the diaphragm valves wh 
control the flow of carrier gas 4 
fragmented material, the il 
which control the shield gas a 
device which allows the mix 
one processing cas with al 
When desired, remote control of t 
automatic machine torch n 
| effected at this unit. 


| 
} 


To summarize, powder welding 
| has proved itself an extremely vers 
| tile process, and many new applic 

tions for it will doubtless be 
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Stainless Steel 1s 


TOUGH 


tough to cut, too—but LINDE makes 


the job easier... just as easy 


as cutting carbon steel 


LINDE’s powder-cutting process over- 
comes the barrier to fast and economi- 
eal cutting of stainless or chromium 
steels. 

By means of easily installed attach- 
ments for standard oxy-acetylene 
equipment, powder-cutting can be 
done without substantial change from 


carbon steel cutting techniques. 


y IN FOUNDRIES— ' e*eeereeeeneeneneeeeeneeeeeeeeeeeeee 


by owder-cutting, risers are oo _— i 
A. S IN STEEL MILLS— 

op. older methods. Removal of riser a 12,000-lb. ingot can be powder-scarfed 
able pads and gouging out defects can in 4 to 6 hours—about 1/10 the time 
j be done at considerable savings , ; required for grinding. Sizing of ingots, 


has removed 20 times faster than by 


frag: 
mix- 
pted 


in cost. a billets, and slabs, removal of hot tops, 
‘ ; scrapping operations, end many other 
cutting jobs can be done in a fraction of 
the time previously required. 
ly is 
mane serene eeeeeeeeeeeeeeeeeeeeeeee 
hine 


» & 


a If you work with stainless steel Le Hh | ; 7 ee. ae 
flow & you will want to know more about : = a stack of twelve 10-ga., type-304 stain- 
a in Aietiin iets Rikteions cons . Fi less sheets were powder-cut at 8 in. per 
cos I ; 4 min. ... 4-in. L.D. by 8-in. O.D. flanges 
hich supply the equipment you need, : oe on | in., type 316 plates were made in 
and help you to set up, and supply i =e 2 minutes of cutting time apiece. 

alves the training help you need. 
1 the 

g af 

ther 

f the 


he The word “Linde” is a registered trade-mark of The Linde Air Products Company. 





|ding 
ersa- 
slica THE LINDE AIR PRODUCTS COMPANY 


yund. : , 
Unit of Union Carbide and Carbon Corporation 


1948 30 East 42nd St., New York 17, N.Y. [Ij Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





AW 


MA 


Above initials mean American Weldment Manufacturers Associa- 


tion, a new organization of contract welding shop operators. 


This trade group will develop standards in design and manu- 


facturing procedure of weldments to be used as components 


of machinery. Through three grades of members, it will also 


promote the general welfare of all contract welding shops. 


BY T. B. JEFFERSON 


5 ere-ar definite standards to 
guide them, welding shops often 
submit bids against one another with 
a wide variance in price. This, natu- 
rally, makes it appear that at least 
one bidder does not know what he 
is doing or how much ‘it actually 
costs to do a job of welded fabrica- 
tion. However, the wide difference 
between the two prices may merely 
reflect the different manner in which 
the two organizations operate. The 
high price may include. such extras 
as stress relieving, X-ray inspection, 
sandblasting and painting, while the 
low bid is merely for necessary labor 
and materials for fabrication. 

These extras are important. A 
contractor without  stress-relieving 
equipment, for example, might be 
given the job and fail to stress relieve 
the part after welding, even though 
he nature of its service would deem 
this procedure advisable. 


ASSOCIATION ORGANIZED 


Because of problems like these, 
yome of the leaders of the industry 
jecided over a year ago that some- 
hing should be done about it. The 
efforts of a year of groundwork 
same recently to light with the formal 
erganization of the American Weld- 
nent Manufacturers Association. In 
the final session of the two-day 
organization meetings, the following 
officers were elected: 

K. F. Ode, Falk Corp., Milwaukee, 
Wis., president; W. C. Simpson, 
Lukenweld, Inc., Coatesville, Pa., 
vice-president; Hugh Hodges, Graver 
Tank and Manufacturing Co., Inc., 


4 


East Chicago, Ind., secretary; A. 5. 
Fredrickson, Lakeside Bridge and 
Steel Co., Milwaukee, treasurer. In 
addition to the above officers, the 
association’s board of directors in- 
cludes: 

Walter G. Koch, International Steel 
Corp., Evansville; Ind.; Louis T. 
Kenney, United Welding Co., Middle- 
town, O.; Charlés Stewart, A. C. 
Wood Co., Rockford, Ill.; Sylvester 
V. Williams, Struthers Wells Corp., 
Titusville, Pa. 


Wuart Ir Witt Do 


The purpose of the American 
Weldment Manufacturers’ Associa- 
tion is to promote the general wel- 
fare of all in the contract welding 
industry who are engaged in or are 
affected by the manufacture of weld- 
ed machinery parts sold as such. 
Proper engineering for welded de- 
sign is very important to the suc- 
cess of a weldment, and hence em- 
phasis will be placed on the engi- 
neering services rendered by member 
companies. AWMA_ membership 
constitutes a seal of acceptance by 
the rest of the welding industry and 
should be a guide to potential pur- 
chasers of weldments. 

Insofar as fair trade and other 
laws permit, the association will oper- 
ate to achieve the following objec- 
tives: 

(1) Stimulate the growth and im- 
provement of the weldment manufac- 
turing industry from both the engi- 
neering and commercial standpoints; 
expand its possibilities, further estab- 
lish its rightful position in industry 


K. F. ODE, Falk Corp., Milwaukee, 
is first president of the new AWMA 


and develop a wider market for i. 
products. 
(2) Collect 


members 


and disseminate 
statistics and informati 
of value on such matters as capaci 
ties, facilities, improved processes, 
personnel relations, etc., to the end 
that those engaged in weldment man. 
ufacturing may conduct their busi. 
nesses more intelligently. 

(3) Promote the establishment a: 
improvement of standardized weld 
ment designs, specifications, manv- 
facturing 
tions. 


procedures and applica 

(4) Promote among its members 
a spirit of voluntary codperation for 
the improved production and it 
application of 
weldments; conduct technical, busi 
ness and market research; maintai 
a high standard of product quality; 
render a better service to ultimat 
consumers and to the public. 

(5) Through publicity, promote « 
better understanding on the part 
users of weldments as to the factors 
influencing 


creased machiner) 


manufact 
practices and costs and inform pros 
pective purchasers of the advantages 
to be gained through the p! 
application of weldments. 

(6) Develop full and fair competi 


tive opportunities to both member 


various 


and non-members of the associ 

As may be seen from thes 
nounced aims, responsible com; 
engaged in contract welding \ 
be in agreement so far as p 
future trade policies are conc¢ 

Few people fully appreciat 
fact that welded fabrication 
comparatively new means of p1 
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rt of 
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pros: 


tages 


Se NE RTE? GE 





- ils. For centuries such proc- 


Fessiny was confined to forging or 
casti Less than two centuries ago 
mal uned how to machine the 
cast forged products so as to ob- 
tair precision finish to specified 
tolerances. Equally important is the 
vain made since the advent of weld- 
ing. A new manufacturing process 


with its own problems calls naturally 
for its own association. 

Now that it is organized and a 
going body, the American Weldment 
Manufacturers Association is plan- 
ning to hold meetings at which will 
be discussed the various operating, 
commercial and merchandising prob- 
lems confronting the manufacturers 
of weldments. Technical papers of 
general interest to those engaged in 
commercial weldery operation will 
be presented. 


Wuo May Be a MEMBER 


Membership is not limited as to 


Sthe number of men from one com- 


q pany Wi 


} 


however, is limited to one vote. 
There are, according to the consti- 


® tution, three classes of members: 


§ Company, Associate and Academic. 


10 may join. Each company, | 


Company membership embraces | 
s contract welding shops engaged in 


which are to be used as component 


s parts of machinery. Associate mem- 


iinet ae pre 


aa 


q 


eet * 


oe 
- fm 


cea 
pas 


» + 


bership will include persons or com- 
anies associated with the manufac- 
ure of welding equipment or tools 


or 


r persons or companies associated 


Sonly with the manufacture of weld- 
sments as component parts of other 
} products and not for sale. Academic 
}inembership is confined to individ- 
5 uals engaged in the teaching of weld- 


ing and associated with accredited 
institutions of learning. The Asso- 
ciate and Academic membership 
classifications are not eligible to vote 
or hold administrative offices. 

Charter company members of the 
\merican Weldment Manufacturers 
\ssociation are: 

k Corp., Milwaukee; Graver 

and Manufacturing Co., Inc., 
t Chicago, Ind.; Lakeside Bridge 
and Steel Co., Milwaukee; Luken- 
\ Inc., Coatesville, Pa.; United 
x Co., Middletown, O.; Struth- 
ls Corp., Titusville, Pa.; A. C. 


\ Co., Rockford, Ill.; Interna- 


Steel Co., Evansville, Ind. Sev- 
er companies have also ap- 
membership. 


rH! 


' manufacture for sale of weldments | 





RESISTANCE WELDING or 
BRAZING CARBON ELECTRODES| 


THAT LAST 3 to 4 ~ 
TIMES AS LONG!/ 


Here’s an actual case his- 
tory that speaks for itself: 


“On a typical high temperature job where 
ordinary brazing carbon electrodes were changed hourly, Stack- 
pole electrodes lasted all day.” 


q 


Of course there must be a reason for outstanding 

performance like this—these Stackpole tips were 

processed with the famous Stackpole “F” Antt- 
Oxidation treatment. Three to four times longer life on the 
average job is an extremely conservative estimate of the sav- 
ings involved. 
Stackpole Brazing and Welding tips are saving money on 
dozens of difficult jobs. They can save money for you, too! 
WRITE FOR SAMPLES. State shape and size required. 
Mention company connection. 


MAKE THIS TEST ON 
WELDING 


CARBONS! 



















: ; COPPER 
When operations requiring high current values COATED 

3 GRAPHITE 
for the size of the electrode are encountered, try ELECTRODE 


the new Stackpole COPPER COATED rods! As 
compared with uncoated types, these electrodes 
increase current carrying capacity, provide bet- 
ter contact between holder and electrode, re- 
duce the amount of tapering required, last 
longer, and produce better welds. Write for 
samples today. Test them in your actual pro- 
duction operations. WELDING PASTE 
end speed. Guichly  torche 
dried. Does not blister, spall 


or crack. 1, 2%, and 5 Ib. 
containers. Prices on request, 


STACKPOLE CARBON COMPANY 
ST. MARYS, PA. 


EVERYTHING IN CARBON BUT DIAMONDS 
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Don’t let pressure 


w/A e get you down 
Welders Pavortte 








call us for 


WELDING ay tioed 





SYMBOL 
OF SERVICE 





~ 


DRILL SIZES “SASSER | OE |-x 
STAMPED ON BACK ' S Preiape shigenans of Weld 


electric arc welding n now 
6); METAL CASE from our stocks 


e MILD STEEL ELECTRODES 
* STAINLESS STEEL ELECTRODES 
® HARD-SURFACING ELECTRODES 


























In addition, we 
requirements for Welding 
Drill sizes stamped on case—-no guessing the size of Havens Protected “C” Clamy 
cleaner to use. tect-O-Metal (used to simplit 
P of welding spatter lelephor 
Exclusive Thermo manufacturing method guarantees rede Sener 
> Our Warenous 


absolute precision and uniformity. 





Light but strong metal case protects cleaners from 
damage. 


Thermo Tip Cleaners are preferred by every welder 





UNITED STATES STEEL 
SUPPLY COMPANY 





CHICAGO (90) BRUnswick 2000 
who has used them. BALTIMORE (3) Gilmor 3100 
BOSTON STadium 2-9400 
See them at your Welding Supply Dealers. CLEVELAND (14) HEnderson 5750 
LOS ANGELES (54) _—LAfayette 010 
MILWAUKEE (1) Mitchell 750 


NEWARK (1) Bigelow 
REctor 2-6560—BErgen 


THERMACOTE COMPANY sauna (ia) ae 7 


TWIN CITY-ST. PAUL (4) = NEstor 731! 


ich asia Chicago Los Angeles Pel aatelile UNITED STATES Ss eb | 
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AWS Electrode Classifications 


Part I—All-Position Types 


TT Tentative Specification for lron and Steel Are-Weld'ng 
Electrodes, A233-45T, as issued by the American Welding 
Society and the American Society for Testing Materials, has 
resulted in considerable speculation as to the meaning of the 
various terms in the electrode classification numbers. 

[he letter E preceding the number designates a metal-are 
welding electrode. The first two digits of the number designate 
the minimum allowable tensile strength of the deposited metal in 
thousands of pounds per square inch. This minimum strength 
appertains to metal in the stress-relieved condition, except in the 
E-45 (bare electrode) series, and refers to the deposit from the 
largest-diameter electrodes. The smaller electrodes of this group 
might have the specified minimum tensile strength for the next 
higher series, but they would still be classified in the lower group. 

The third and fourth digits designate the welding position and 
current characteristics with which the electrode is associated. 


E-6010 ELECTRODES 


Classification E-6010 designates an electrode to be used with 
d-e reversed polarity (electrode positive). It is not generally em- 
ployed as an all-position electrode in diameters larger than 
3/16 in. 

This electrode is characterized by a deeply penetrating, force- 
ful, spray-type are and readily removable, thin, friable slag, 
which may not seem to cover the deposit completely. 

The coating is high in cellulose, usually exceeding 30% by 
weight, and is often referred to as the cellulosic type. The other 
coating materials generally include titanium dioxide, various 
types of magnesium or aluminum silicates, metallic deoxidizers 
such as ferromanganese, and liquid sodium silicate. The core wire 
is usually a rimmed steel containing 0.10 to 0.14% carbon, 
0.40 to 0.60% manganese, 0.04% max. sulphur and phosphorus, 
ind 0.025% max. silicon, 

{ majority of E-6010 applications are on mild steel. However, 
t has been used to advantage on galvanized plate and on some 
low-alloy steels. In some cases the 3/16-in. diameter is available 
n two coating thicknesses. Improved mechanical properties are 
biained with the heavier coating at some sacrifice of operating 
haracteristics in the vertical and overhead positions. 

The following table may not apply to every brand produced 

it will be found satisfactory for most brands. 


Electrode, 


V oltage. 
Diameter, in. 


Current, amp are volts 


_ SESE ESE ye 3, Wepre 20to 40 20 to 22 
ED aoa ad tk otk had adie bli 20to 80 23 to 25 
SEE CPS See eee eee 80 to 120 24 to 26 
- ARRAS Se = eee 120 to 160 24 to 26 

_ PARR <= ee) pers 140 to 220 26 to 30 
ate ib aietin eas ua he's 0c 170 to 250 26 to 30 

Carew aw Kener ed rns aoe 4-0 cin 200 to 300 28 to 34 
PO aa wbdosies satbiccahis's ae 4 250 to 450 28 to 34 
ae a ee Oe Bea 300 to 500 30 to 35 


viously, when the electrode is employed in the vertical and 
ead positions, currents nearer the lower limit of the range 
| be used. 

ranges of mechanical properties to be expected are: 


4s-W elded Stress-Relieved 
strength, psi..... 62,000 to 70,000 60,000 to 67,000 
strength, psi...... 62,000 to 58.000 17,000 to 54.000 
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E-601LL ELectrropEs 


The E-6011 electrodes duplicate the characteristics of the 
E-6010 classification except that alternating current is used as 
the power source. Electrodes of this group are all-position type 
and have a normal are voltage and the deep penetration 
characteristics of the E-6010 group. 

The coating is also high in cellulose. In addition to the in- 
gredients found in the E-6010 electrode coatings, small quantities 
of calcium and potassium are usually present. Core wire, so far 
as is known, is identical with that of E-6010 electrodes. 

Like the E-6010 electrode, the E-6011 performs satisfactorily on 
galvanized plate. It produces fillet welds similar in size and 
appearance to the E-6010 type when the same diameters are used. 
Like the E-6010 electrodes, sizes larger than 3/16 in. are not 
generally used in all positions. 

Tensile and yield strengths range as follows: 











As-Welded Stress-Relieved 
Tensile strength, psi..... 62,000 to 73,000 60,000 to 70,000 
Yield strength, psi.......52,000 to 61,000 50,000 to 58,000 





E-6012 ELEcTRODES 


E-6012 electrodes are characterized by medium penetration, a 
rather quiet type of are, slight spatter and dense slag completely 
covering the deposit. The coating is high in titania, usually ex- 
ceeding 35% by weight, and is referred to as the titania or 
rutile type. The core wire is identical with that of E-6010 
electrodes. ; 

E-6012 electrodes are probably the most satisfactory type for 
work involving poor fit-up. Wide gaps can be bridged quite 
readily. Ordinarily, a larger size of fillet must be made in the 
vertical and overhead positions than with E-6010 and E-601]1 
electrodes of the same diameter if good fusion and profile are 
to be obtained. 

This electrode is for both d-c (straight polarity) and a-c. It 
has been employed to advantage on many low-alloy steels, partic- 
ularly of the higher carbon varieties. 

Reference to the following table will show that far higher cur- 
rents can be used with the E-6012 than with any other of the all- 
position types. In the vertical and overhead positions, current 
values nearer the lower end of the range should be employed. 





"Electrode 


Voltage, 

Diameter, in. Current, amp arc volts 
SRN hae Gbig: bak WS Ala One 20to 40 17 to 20 
PK 6 5 60k Wan co eke meee 30 to 80 17 to 21 
Ws sn GrG eS ee 6s we bee ee 80 to 130 18 to 22 
Pech 5 O06 £5 oo R Re 120 to 180 18 to 22 
'y ! SSA eee ee eee ee 140 to 250 20 to 24 
CHRD ARC es a Cwiedaws sateen 170 to 300 20 to 24 
, in eee eee popes ne 200 to 400 20 to 24 
ae Bi cd Wie. a waXa's Cadle oe bee 250 to 500 22 to 26 
iéathivann« Sich euehs Sree 300 to 600 22 to 26 





The weld metal deposited by the E-6012 electrode is lower in 
ductility and higher in yield strength and tensile strength than 
weld metal from either E-6010 or E-6011 electrodes. 





As-W elded Stress-Relieved 
Tensile strength, psi..... 62,000 to 78,000 60,000 to 75,000 
Yield strength, psi......! 52,000 to 65,000 50,000 te 60,000 
Elongation in 2 in., 
SO GONE Faas oscccess 17 to 22 22 to 27 
Reduction of area, 
/ oe ye eee 25 30 





y See fincting princiole spreads the 

cleaning «ction over irreqular surfaces. 
1, Not ‘one, but five separate pic- Tool steel segments hardened throughout. 
pointed hammer heads strike with 


each hammer blow. 


UIT -Py ton ens 
with : | 
J WELD \ 
CLEANING HEADS | 


Cleans Better—5 Times Faster 


6. Lock pin prevents handle 5. Pririciple of free-floating action, Steet 

turning under hard usage. shank (diagonal-lines areo) %e" x 1%" 
passes through 2% slots in the seq- 
ments to provide the %" free-floating 
action. Range of free-floating action 
indicated on white area on each head 
segment Note welded construction 
(dotted areas) for durability, 

7. Extra long handle of tough 


hickory assures perfect balance; 


insulation against shock. MODEL MP-2 
(Also furnished in model MP-1 
with double pointed ends.) 


PATENTS PEND/NG 


BERNARD 


WELDING EQUIPMENT CO. 


Base 
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"The fate of the world 


sits on this rug” 


NOTE: Paste this editorial in your hat. Re-read it 
as you start to shiver the next time John L. Lewis 
cuts off the nation’s coal supply. 


“Labor monopoly” will mean much more to you 
then. But if you are worried enough you will get 
after your Congressman to do his part now — before 
the shivering starts. 


“The fate of the world sits on this rug.” 
» 

The men on the rug: John L. Lewis, President of 
the United Mine Workers, who made the remark; 
Benjamin Fairless, President, United States Steel 
Corporation; George M. Humphrey, Chairman, Pitts- 
burgh Consolidation Coal Company; Harry M. 
Moses, President, H. C. Frick Coke Company; 
Charles O’Neill, President, United Eastern Coal Sales 
Corporation; the late John O’Leary, International 
Vice President of the United Mine Workers; and 
John Owens, President, District No. 6 United Mine 
Workers. 

The place: Room 800, Carlton Hotel, Washington, 
D.C. 


The time: Last July during the “negotiation” of a 
new soft coal contract. 

The outcome: Another whopping increase in wages 
and the price of coal, another hike in the cost of 
living, and a “contract” which binds the United Mine 
Workers only as long as they are “willing and able 
to work.” 

Mr. Lewis was right. The fate of the world did sit 
m the rug. In fact, it sat at Mr. Lewis’ feet, for, as this 
editorial will explain and as the outcome shows, his 
power over coal is absolute. 

Without coal modern industrial civilization col- 
lapses. Without Mr. Lewis’ assent coal can not be 
mined. He has the nation and, in the years 1947-48, 
the world at his mercy. 

The Taft-Hartley Act, good as it is, does nothing 
to check this kind of monopoly. 


- JOHN L. LEWIS 
I 


The Taft-Hartley Act fails to protect the public 
in many major particulars. 


Here are some of them. 


1. Labor monopoly is promoted and protected by 
its continued exemption from the federal antitrust 
laws. Management has no such exemption and should 
not have. 

2. Industry-wide bargaining, a kind of second- 
degree monopoly, is left virtually undisturbed. So 
is union-wide bargaining which extends the power 
of national unions far beyond a single industry. | 

3. Featherbedding, the art of getting paid for doing 
nothing, is left largely intact. 

4. The menace of having local utility strikes wreck 
the health and safety of a community is left un- 
touched. Postponement and persuasion are the only 
instruments provided to deal with strikes that would 
wreck the nation. 

My purpose in citing these omissions from the 
Taft-Hartley Act is not to belittle the act or its 
framers. They did a most courageous and construc- 
tive job. They made a real start toward restoring a 
workable balance in industrial relations in the United 
States, so far as the law can do it. But they have 
not completed the job. Among their omissions the 
two discussed in the next sections of this editorial 
stand out above all others. 


II 


The most serious Taft-Hartley shortcoming is 
its failure to deal with labor monopoly. 


Labor monopoly exists wherever a union is so 
strong that bargaining becomes a sham and the union 
virtually dictates its own terms. 

If an employer or group of employers secures a 
monopoly or anything approaching a monopoly, pros- 
ecution for violation of the federal antitrust laws 





is in order. That is as it should be, for monopoly 
means death to economic and political freedom. 


But if a labor union secures complete monopoly 
control over an industry through control of its 
workers, that union remains above and beyond the 
antitrust laws. “The fate of the world sits on this 
rug.” By that imperial attitude John L. Lewis fully 
demonstrated how obsolete is the notion that labor 
unions are weak and, therefore, need exemption 
from the antitrust laws. Through the United Mine 
Workers, Mr. Lewis controls about 90% of the coal 
miners. (No company controls more than 5% of the 
nation’s coal output.) Wherever he sits he has at 
his feet the welfare of the whole nation. 

Great international unions exercise a comparable 
measure of monopoly control in other basic indus- 
tries — steel, transportation, and automobiles, for 
example, 

These labor monopolies can destroy the nation 
if they are not themselves broken up. Witness the 
plight of France. There the Communists have found 
in the great labor monopolies an instrument for shak- 
ing the nation to its foundations, 


Il 


The Taft-Hartley Act also leaves untouched in- 
dustry-wide collective bargaining, which is a 
kind of second-degree monopoly. 


When all or almost all of the employers in an 
industry get together with the union leaders to agree 
on wages and working conditions (that is called in- 
dustry-wide bargaining) they set up a monopoly 
control. It is a less concentrated monopoly than 
when the terms are dictated by either side, as Lewis 
dictates them in coal. But, nonetheless, competition 
is eliminated and monopoly control is established 
over wages, which are by far the largest element 
in the cost of production. It follows that public regu- 
lation of collective bargaining— which means the 
end of free unions and free management —is not 
far behind. 

Some employers defend industry-wide bargaining 
as their only defense against industry-wide unions. 
Other employers like it because it makes wages and 
hours uniform for their whole industry. 

For those employers who are forced into industry- 
wide bargaining in self-defense the road to relief is 
clear. Congress owes it to them and to the public to 
free them from the necessity of dealing with a mo- 
nopolistic union. The best way to do that is to 
remove the exemption of labor unions from the 
federal antitrust laws. 


To those employers who engage in industry 
bargaining because they like it the proper answer 
is also quite clear. They (and the union involved) 
are maintaining a private monopoly which is offen 
sive to the public interest. It should be prevented 
by law. 


IV 


Congress should finish the job of eliminating 
labor monopoly and industry-wide bargaining. 


In the course of enacting the Taft-Hartley lay 
last spring the House acted to eliminate the exemp- 
tion of unions from the federal antitrust laws and 
to make industry-wide bargaining illegal. The Sen- 
ate, however, refused to go along. 

The principal reason.advanced in the Senate for 
deferring action was that more knowledge is re- 
quired to legislate intelligently. To get the needed 
information, a joint Congressional committee was 
created. 

It is standard Congressional practice to stall off 
tackling a difficult job by creating a special co 
mittee to study it. The new joint committee is not 
likely to prove an exception to this rule — unles 
the voters loudly demand of Congress that it ‘get 
with its job of protecting the public interest iv 
conduct of labor relations 
near done. 


a job which is nowhere 


Helpful and effective as many of its provisions 
are, the Taft-Hartley Act does not face squarel; 
the central principle of industrial relations in a fre 
society. That principle is this: Neither employers : 
organized workers, separately or in combinati 
shall exploit the public by establishing a monopoly 

Do not let your Congressmen go to sleep on th 
job of solving that problem or hide from it becaus 
of fear. The perfect solution may be hard to find 
But the problem can be largely solved by making 
organized labor subject to the federal antitrust la 
just as management is now subject to them. If that 
problem goes by default your children and 
grandchildren will really know what slave labo 
means, 


President, McGraw-Hill Publishing 


Company 
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SMITHWay Certified ELECTRODES 


ved in production, they give you better 


‘ weld 
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Made by Welders... for Welders 


SMIiTHway A. 


C. WELDERS 


cover every welding range 


The complete line of SMITHway A.C. 
Welders includes general-purpose 
models rated at 150, 200, and 250 am- 
peres and heavy-duty models rated at 
300, 400, and 500 amperes. 


A single convenient hand wheel con- 
trols welding current continuously over 
a wide range, makes desired selection 
simple, quick, accurate. Sturdy, welded 
frames assure long, trouble-free service. 
Heavy-duty coils maintain safe operating 
temperatures. Insulation is fireproof 
Fiberglas. 


Mpa pipet: o 


oe 





SMITHway Welders eliminate “arc 
blow.” They permit the use of higher 
currents and larger electrodes. Difficult 
welds are made faster, easier, and better. 
Power costs are cut to a minimum. Prac- 
tically no maintenance is required. 

Weatherproof cases of SMITHway 
Heavy-Duty Welders assure dependable 
outdoor service in all kinds of weather. 
Write for complete specifications and 
prices on SMITHway A. C. Welders, 
Welding Monitors, and SMITHway 
Certified Welding Electrodes. 








Corporation 


NEW YORK 17 * PHILADELPHIA 5 * PITTSBURGH 19 * CLEVELAND 4 * ATLANTA 3 
CHICAGO 4 * TULSA 3 * MIDLAND 5 * DALLAS 1 * HOUSTON 2 * NEW ORLEANS 18 
SEATTLE 1 * SAN FRANCISCO 4 * LOS ANGELES 14 


5 at lower welding costs. For all kinds 


trodes are 
Nome 


| Street 
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INTERNATIONAL DIVISION: MILWAUKEE 1 


A. ©. SMITH Corporation, Dept. WE-248, Milwaukee 1, Wis. 
Without obligation, send us specificotions and details on 
jobs in all kinds of shops. SMITHway 1) SMITHwoy Heovy-duty Welders 2 SMITHwoy General-purpose Welders 





ALUMINUM SCREED, made to smooth concrete deck of Georgia bridge 


rz 


Four-Man Concrete Trowel 
By A, N. Carter 


ONSTRUCTION of the concrete deck of 

a bridge across the Chattahoochee 

river in Georgia was aided by the use of a 

welded aluminum screed (top left picture), 

which four men could pull back and forth 

like a giant trowel to smooth the surface of 
the wet concrete. 

Though it measured 38 ft long, the 
screed weighed only 400 lb and could be 
easily handled. The top was a 4in. pipe, 
the bottom a 6-in. channel. These two 
aluminum members were connected on a 
2-ft spacing by %-in. threaded rods, also 
of aluminum, which permitted accurate 
adjustment of the channel to conform to 
the crown of the highway. The screed 
handles were formed of 2-in. pipe and de- 
signed so that they could be lengthened 
by adding sections at the center. 

The Chattahoochee river bridge was 
also noteworthy in that the continuous 
beams for the four-span main channel sec- 
tion were assembled on land and then 
pulled into place one at a time with a 
hand winch. An all-welded launching nose 
40 ft long was used on the front of each 
assembly, which had a total length of 360 
ft, and large-diameter rollers were installed 
temporarily on top of the piers. A five- 
man crew \._s adequate to erect the beams 
by this method, a beam being advanced 
as much as 200 ft on some days. 


Metal Window Frames 
By Margaret Raston 


W 0" casings of both steel and alum- 

minum are being turned out at the 
rate of 60 to 80 an hour at the Fentron 
Steel Works, Seattle, Wash. The secret is 
the ingenious adaptation of flash welding, 
spot welding, metal-arc and inert-gas-arc 
welding methods. 

Steel shapes become window frames on 
an assembly line. The shapes are held in 
position by special jigs while their cor- 
ners are flash welded on a 75-kva welder 
(top right picture). The extruded metal 
is then ground off with a portable grinder. 

Channel sections are spot welded to the 
assembled casings, and the frame is com- 
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STEEL WINDOW CASINGS are flash welded on an assembly line 














pleted by manually welding the cross 
members to it. 

For the aluminum window casings, ex- 
truded shapes are used as the basic 
materials. Here, again, special jigs are 
used to hold the frames for welding. This 
time, however, the process is the inert-gas 
arc method, using a_ high-frequency a-c 
welder and a -in. filler rod. Both the 
torch and the fuse box are cooled by 
circulating water; use of a water-cooled 
rig is absolutely necessary because of the 
high voltage (3,000 v) employed. 

The weathering channel sections are 
usually spot welded to the aluminum 
frames, though they may be added by the 
inért-gas process, depending upon the 
production flow through the plant. 

Because of the small surfaces involved, 
cleaning of the aluminum members is 
not a production problem. A bit of steel 
wool suffices to remove dirt or grease and 
also the surface oxide film from the faying 
surfaces. Aluminum is being used in 
increasing quantities by Fentron because 
of the present steel shortage. 


Cam Life Increased 1,200% 
By R. E. Hagberg 


Machinery and Welder Corp. 


Ar several years of good service, the 

actuating cam of a cold nut blanker 
in operation at Sterling Bolt Mfg. Div., 
Chicago, had worn to the point of failure. 
It was impossible to secure a replacement, 
as is so often the case with parts of old 
yet still serviceable machinery. The cam 
was built up by means of a popular hard- 
facing rod, but failure occurred again after 


only a month. The cam was resurfac 

three times, and each time it gave only a 
month of 
had to 

It was decided to apply an aluminum 
bronze electrode to build up a wearing su: 
face that would 
Brinell and an 
of 101,000 psi. This the cam ran 
for a year of continuous operation—an 
increase in useful life of 1,200%. 

When it brought into the sho; 
again, Harry Lubawski, the shop maint 
nance foreman, recommended that it be 
rebuilt with a harder grade of aluminun 
bronze. Accordingly, an 
selected that produces a deposit of 25 
Brinell hardness and 86,000 psi ultimate 
tensile strength. 
to result in an 
service. 


service. Obviously, something 


be done about it. 


,) 


have a hardness of 200 


ultimate tensile strength 


time 


was 


elex trode was 


The change is expected 


even greater length 


Courtesy Ampco Metal, I 
WEARING SURFACE of actuating cam o: 
nut blenker as rebuilt with aluminum bronse 


A replacement cam could not be obtaine 
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FIRST-STAGE bending element, produced by 
welding shaped steel plates, is just above 
the tool-steel cylinder used for closing 


Laminated Bending Die 


B* “laminated” fabrication of the larger | 


element of a two-stage bending die, 
welding engineers succeeded in doubling 
its life and cutting its production cost by 
60%. A number of l-in. plate sections 
were first flame-cut to contour to produce 
both male and female halves in a single 
operation. The first-stage bending element 
was then built up by welding these shaped 
plates together. Wear points were pro- 
tected by hard-facing them with an a-c 
electrode designed to build up steel sur 
faces to resist severe abrasion. 

The bending die is used on a 500-ton 
press built by the Hydraulic Press Mfg. 
Co., Mount Gilead, O. Its function is to 
bend the ends of strips of 11/16-in. plate. 
The bent strips are then closed into rings 
by means of the cylindrical die element 
shown in the foreground of the picture. 
The rings are welded together to make 
exciter frames (see left of picture). 


Composite Turbine Wheel 


QO» difficulty confronting designers of 
gas turbines for aircraft is the ob- 
taining of satisfactory large forgings of the 
austenitic material needed to withstand 
reep and rupture at the extremely high 
temperatures to which a gas turbine is 
subjected, 
rhis problem has been solved by a 
“composite wheel” of welded construction, 
according to E. M. Phillips of the General 
Electric aircraft turbine division, Lynn, 
Mass. The central or hub-and-disk portion 
sts of ferritic low-temperature steel 
and the outer or rim portion of suitable 
temperature austenitic alloy. The two 
tions are solidly bonded together by 
austenitic electrodes and a suitably 
lled welding procedure. 
additional advantage of this design, 
> Mr. Phillips, is that the hub forging 
lude the shaft extension, thus elimi- 
the necessity of welding on a sepa- 
halt extension. 
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TITAN Bronze Welding Rods can now be shipped immedi- 
ately from stock. Regardless of the quantity you need, you 
can be sure of prompt delivery when you specify TITAN. 
Seven standard alloys meet every welding requirement . . . 
| and ductile, strong, non-porous welds are assured by 
Titan’s exclusive deoxidization process for the removal of 
injurious gases. 





Our new 6-page folder gives you a concise description of 
TITAN’S Bronze Welding Rods, including their physical 
and chemical characteristics, and contains useful suggestions 
for making better welds. Write for your free copy today. 


N OFFICES AND AGENCIES 
‘ NEW YORK - CHICAGO - SAN FRANCISCO 


TULSA - DENVER - SALT LAKE CITY 


MANUFACTURING co. ATLANTA - MEW ORLEANS 






LANTS 


Seer ei PA. EXPORT OFFICE: 70 PINE ST., NEW YORK 5, M. Y. 
BELL , 






Forgings 

















AUTOMATIC welding machine for inert-gas 


welding. It maintains constant are length 


Inert-Gas Welding Machines 

wo mechanized inert-gas welders are 

offered by Air Reduction to speed the 
welding of stainless steel, aluminum and 
magnesium. One is a machine holder which 
may be mounted on the carriage of a 
skine-cutting machine to move along the 
joint or held in fixed position while the 
work moves beneath the arc. 

The second machine is an automatic 
unit consisting of a holder, a carriage and 
a control box. Outstanding feature is that 
it automatically maintains constant arc 
length, despite any set-up irregularities. 
Both machines have a current capacity of 
300 amp. The holder-type may be used 
with either a-c or d-c, while the automatic 
type operates on d-c only. Tungsten or car- 
bon electrodes up to 3/16 in. diameter are 
used with their machine. Arm RepucTIoN 
Sates Co., 60 E. 42nd St., New York City 
17. 


* * * 


Grinding Wheels 

HE new “Bayflex” raised hub disc 

grinding wheels give fast, safe, clean 
grinding and finishing on steel welds, stain- 
less welds, bronze, copper, aluminum or 
iron alloy surfaces. Discs may be used on 
the edge, back side, front side, separately, 
or all at the same time with equal effec- 
tiveness. Built in flexibility permits bend- 
ing and high resistance to breaking. Rec- 
ommended speeds for the 9 in. disc are 
4,000-5,500 rpm, for the 7 in. disc, 5,000- 
7,000 rpm. Bay Strate Propucts Co., 
Westboro, Mass. 
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A-C Welders 


A™ line of a-c arc welders includes 

three industrial models—200, 300 and 
400 amp—and two for farm and general 
use—130 and 180 amp. All are NEMA 
rated, and the two farm units meet 
REA specifications. Outstanding features 
include: (1) Instant arc starting, high 


MOVABLE CORE travels less than 1 in. to 
cover welding range of Kern a-c welders 

power factor and reduction of “no-load” 
losses; (2) movable core that travels Jess 
than 1 in. to cover the entire range of 
stepless amperage control; (3) elimination 
of rotary parts with resulting quiet opera- 
tion; (4) air passages around coils and 
cores providing ample space for cooling; 
(5) carriages of welded steel tubing 
equipped with large wide-rim wheels of 
cast aluminum. JoHn A. Kern Co., 224 
(63) N. Loomis St., Chicago 7. 


. - - 


Projection Welder 


T= Federal PH4-12 hydraulic projec- 

tion welder was designed to weld gas- 
oline-engine push rods at the rate of 1,200 
per hour. Each assembly consists of two 
parts: a round alloy steel disc for the 
head, and a forged-steel cylindrical stem. 
The latter contains a blind hole, open end 
of which is projection welded to the disc. 

The welder is furnished with eight weld- 
ing fixtures consisting of solid copper- 
alloy dies for any one of the various size 
tappet assemblies which the machine is 
capable of welding. Its 400-kva weld- 
ing transformer has water-cooled, cast- 
copper secondaries wound for 380 volts, 
60 cycle alternating current and is pro- 
vided with 16-point series parallel heat 
regulation. THe Frperat MACHINE AND 
Wexper Co., Warren, O. 


AUTOMATIC CONTROL 


operator contacts workpiece 


starts welder as 


Are-Welding Control 

[pcre for installation on any 
ard d-c motor-generator welder, the 

“D-V” automatic control starts the welder 


stand 


as soon as the operator contacts the work 
piece and also shuts off the welder aut 
matically a few 
has stopped. 


after welding 
The operator can thus turn 
off his machine and start it again without 
once leaving his work. 


moments 


Available as oj 
tional equipment is an arc-time totalizer 
which actual 
chine is welding. This information 
fords valuable data for work distributior 
cost analysis and production control. D. \ 
WELDING €ontTROLS, 3959 Piedmont Ave., 
Oakland 11, Calif. 


records the time the ma 


POINT-OF-COMBUSTION mixing of fuel gas 


and oxygen is one feature of this gun 


Metallizing Gun 
| erties application of sprayed metals 
the claim of a new metallizing gun 
which employs a device for mixing fu 
gas and oxygen at the point of combustior 
The nozzle for each wire is specifically de 
signed to provide the exact volume of « 
ygen for the fuel gas: acetylene, propan 
or other gas. 

Finger-tip turbine control of wire fe 
is achieved by a compound turbine c 
taining a rotor and stator responsive 
opposing propulsion fluids. One propuls 
fluid jet remains in a fixed position in t 
primary turbine, while a second jet 
directed by a control lever in the sex 
dary turbine and either reduces or 
creases the primary turbine speed. VAN 
Mrc. Co., 1837 S. Michigan, Chicago l¢ 
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AO 607 goggle with replaceable plastic lens 


Safety Goggle 
A lightweight safety goggle features an 


all-plastic frame with one large lens | 


of green or transparent acetate plastic. 
Giving maximum vision, this single-lens 


goggle is recommended for wear directly | 


over the eyes or prescription spectacles. 
It gives frontal protection on such jobs as 
flash and spot welding, light grinding, riv- 
eting. Lens is easily replaceable. AMERI- 
can Opticat Co., Southbridge, Mass. 
& 


* * 





Pneumatic Hammer 
es scaling, spatter removal, rust re- 

moval, peening and chipping are some 
of the applications of a new air-driven 
scaling hammer. It is featured by a grad- 
uated control in the throttle, which gives 
a choice of blows delivered. Light pres- 
sure on the valve meters, for instance, 
provides sufficient air for light work; heav- 
ier pressure gives power for heavy cuts. 
Exhaust air is used to clean the work of 
chips and scale, 


ee ee 


WATER-COOLED 
trode holder for hard to reach spot welds 


resistance welding elec- 


The chisel retainer allows easy removal 
of the tool by thumb pressure; a square 
broached hole is provided in place of a 
nose bushing to guide the chisel. Chisels 
are furnished in blank, flat, and spoon 
form, and the hammer is also adaptable to 
star drills, available in sizes ranging from 


3/16 to % in. THe Rotor Toot Co., 17325 | 


Euclid Ave., Cleveland, O. 





ty tr a? “a? A 


AIR PRESSURE does the heavy work of re- 
moving flux and weld spatter. Graduated 
control is in the throttle 


R-W Electrode Holder 


A ‘EW water-cooled, light duty holder 
- orporates a replaceable button-type 
le for hard-to-reach spot welds. 
roximately 4 in. of offset adjustment 
lable by. setting two Allen head 
1 the “T” connection head. Shank 
neth is 3 in. with diameters %,.% or 
1" P. R. Matrory Co., Inc., Indian- 


> 2 
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The new Speer ACWeld carbon 
gives a clean, wide flame for braz- 
ing copper and brass tubing, for 
bending, forming and heat treating, 
and for soldering and welding. 


You get better A.C. Welding with 
Speer ACWeld carbons because: 


] They burn smoothly with mini- 
mum noise. 


? They do not spark or sputter... 
burn longer. 


3 Arc flame is steady, keeps right size 
and shape. 


4 Arc is easily struck and holds longer 
with same setting. 


On work requiring application of heat by ra- 
diation, a 9000 degree F. radiant heat makes 

the ACWeld carbon particularly advantageous 
...inereases the scope of arc welding, as well. 
Speer Cored A.C. Welding Electrodes are fur- 
nished plain, or copper-coated for better carry- 
ing capacity and burning qualities when current is 
high. Copper plate on coated ACWelds is thick, 
smooth and uniform, and to prevent oxidation and 
discoloration a thin coat of nickel has been plated over 
the copper. 


@easzs 









For further information 
and prices on either the 
plain or copper coated 
AC Weld carbon elec- 
trodes, write for the 
new descriptive folder, 
“AC Weld”. 








aoe 
Speer 


CARBON COMPANY 
ST. MARYS, PENNA 













brushes - contacts - rheostat discs - packing rings - carbon paris 












CHICAGO - CLEVELAND - DETROIT - MILWAUKEE - NEW YORK - PITTSBURGH 
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Portable Type 


ical Dual Re Y/ ’ 
Floot - wb me Ree eeelaton 


RSQ’ 


CONSTRUCTION 


Produces Getter Manifolds 


@ RegO design means safe performance, long life and low maintenance costs. Here are 
some of the construction features you get when you specify RegO Manifolds... 


Unit Construction... The header section of each RegO Manifold is virtually one-piece; 
extra-heavy seamless brass pipe is run through the forged brass header fittings, the 
cylinder station shut-off valves and the master shut-off valves. . . all permanent connec- 


tions are then silver-brazed. The header assembly is bolted to a heavy steel I-beam to 
assure permanent alignment. 


Precision Regulatica...large capacity two-stage RegOlators assure constant and uni- 
form delivery pressure to the pipe system. 


Extra Convenience... standard RegO Manifold construction provides individual shut- 
off valves at each cylinder station ... this design permits any one cylinder to be 


disconnected without shutting down the entire manifold. Master shut-off valves control 
each main branch. 


Rigid Tests . . header pipe, valve bodies and fittings withstand pressure up to 10,000 
psi and each complete RegO Manifold is subjected to a sustained air pressure test 
of up to 2,000 psi. 


There Is A RegO Manifold to Fit Your Most Exacting Requirements 


RISO MANIFOLDS gor Oxygen © Acetylene © Hydrogen © Nitrogen 


*Reg. U.S. Pat. Of. and other high pressure gases 


*B ASTIAN- BLESSING?" 


4201 W. Peterson Avenue Chicago 30, Illinois 


Pioneer and Leader in the Design and Manufacture of Precision Equipment For Using and Controlling High Pressure Gases | 











| cementing the 
| actual tests of the new 
| head was secured in 


A CARBON-ARC torch for 





SILVER SOLDERING 


sures against head flying off 


handle to hammer in. 


Chipping Hammers 
MPROVED construction is featured in the 
latest chipping hammer of ATtLas Weu 

inc Accessories Co., 707 E. 

Ferndale, Michigan. The hand-forged head 

is drilled half way through so that the 

alloy-steel handle can be silver brazed in 
the hole. The end of the handle is ma 
chined to fit the base of the drilled hole 

Silver flows over the entire surface, firmly 

handle to the 


Lewistor 


head 
construction, the 


a bench vise and 


| a wrench applied to the handle. The handle 


was twisted off without 


braze. 


yielding at the 


Carbon arc-torch with limited-input welders ! 


brazing, soldering, preheating, et« 


Carbon-Are Torch 


brazing, s 

and supplying heat for light 
preheating before welding and te 
operations is available from West‘ 
Evecrric Corp., P. O. Box 868, Pit 
30. Each torch comes complete with | 
10-ft extra-flexible welding cable | 
pair 4% by 6 in. carbon electrodes a 
pair of *% by 6 in. carbon electrode. Lead 
are equipped 
plugs. 


with bayonet att 


7 o 


Brazing Flux 
JR Bcommrnven for brazing cast 

new flux, “Omaha No. 4,” is 
give exceptional tinning action. 1 
ture of the work is immaterial, stat 
ufacturer, and brazes may be mi 
cessfully on dirty or burnt castings. © 
Wexp Mre. Co., 600-620 S. 15th St., Oman 
2, Neb. 
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Inert-Gas Auxiliary 
I" oven arc stability and more uniform 
‘at input are two of the claims made 
new “Correct Arc” auxiliary unit 
erforming inert-gas welding with an 
« welder. A special filter circuit prevents 
eed-back of rectified current into the 
secondary, and a_ high-frequency 
t starts and maintains an arc without 
stacting the workpiece. Another feature 
a filter-choke. circuit that is said to re- 
duce causes of overheating, excessive input, 
reduced output and low power factor. This 
welder attachment is available in two sizes, 


with maximum eapacities of 300 and 600 


amp, respectively, GLENN-Roperts Co., 
2107 Adams St.,. Indianapolis 18, Ind. 


Auxiliary unit for inert-are welding. Filter cir- 


cuit prevents feed-back of rectified current 


Portable holder gives machine-feed accuracy to 


cutting torches 


Portable Cutting Guide 
“( & H Srraicut-Line Currer” is a 
“new device for holding a torch in a 
bevelling or 
hng. The merely turns a 


line when cutting, 
operator 
1 crank, and the torch travels along 
predetermined line, assuring a straight 
nd eliminating grinding and milling 
for: precision finishes. A positive 
ermits any desired speed. A stain- 
ee] wheel rolls along the work to 
e terch at a uniform distance. The 
makes perfectly square cut-offs as 
angled for any desired bevel by 
istable holder, J. A. Camppect, 645 
llow Rd., Long Beach 7, Calif. 











TAYLOR MADE 4 


PAYLOR-WINETELD 


32,400 WELDS PER HOUR 
(54 ASSEMBLIES) ON THIS T-W Wil -Spot WELDER 


THE PRODUCT—Condenser for domestic 


refrigerator. 


THE PROBLEM — How to join, on a pro- 
duction basis, an assembly consisting of 
multiple ‘‘S’’ formed tubing and flat sheet. 
THE PROCEDURE—Resistance Welding. 
An operator loads the tubing on table, then 
he places a flat sheet on top of the tubing. 
A press of the button and the T-W 
welder automatically takes over, making 
600 spot welds in each assembly. 


RESULTS — 32,400 welds every hour 
(54 assemblies). 


The ‘“‘Weld-It” shows many production 
short cuts with resistance welding. Re- 
quest the ““Weld-It’” on your letterhead. 
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COMMENT — Results like the above are 
not unusual with resistance welding. Ask 
Taylor-Winfield how your production can 
be speeded with this fast, fabrication 
method. 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U.S.A. 








under “Arc lights” 
.» think of bids 
WILLSON 


A LITTLE MONEY GOES A LONG WAY 

. . . to give dependable protection to face 
and eyes in this ruggedly built, low cost 
helmet. Willson-Weld glass in non-corro- 
sive metal holder. 


Style No. 60S 


GIVE WELDERS’ EYES A LIFT... Flip-front 
on this one piece helmet allows quick, easy 
inspection and is convenient for working 
in close quarters. Willson-Weld Glass in 
hinged portion. 


WY THE MARK OF MEASURED PRO- 
TECTION ... The Willson-Weld* trade-mark 
on welding glass is your assurance of accu- “Reg. U. S. Pat. Off. 
rate grading for density of shade and GOGGLES » RESPIRATORS + GAS MASKS * HELMETS 
thickness to meet or exceed government 
specifications. 


Por complete information on these products \ 
and their application, as well as many more 
eye and respiratory protective devices, get 
im touch with your nearest Willson dis- 


tributor or write us direct. 127 WASHINGTON STREET, READING, PA., U. $. A. 


PRODUCTS INCORPORATED 


READING. PA vs a 





Microphoto of a single pass overlay produced or 


copper. Hardness is 67 Rockwell ( 
Welding Rod 


JR tcommenvep for overlaying bearing 
th, 


gears, marker et agricultura 
equipment and other machinery where cor 
rosion resistance is paramount is a new 
gas-welding rod, “EutecRod 188.” It gi 
a maximum hardness of 67 Rockwell ( 
the as-deposited condition, has a bondin 
temperature of 1,800 F and a re-melti 
temperature of 1,950 F and may be appli 
equally well to steel or non-ferrous n 
such as copper. Deposit is character 
by high resistance to corrosion, including 
resistance to nitric, acetic, phospl 
tartaric and citric acids. Ewrectic W: 
inc ALLoys Corp., 40 Worth St., New York 
City 13. 


Motor-driven spray gun for production meta 


lizing gives a dense coating of fine t 


Metal Spray Gun 


OWERED by an 1/20-hp consta 

induction motor, the new “Mog 
spray gun is offered for producti 
Due to the consistency of the m¢ 
wire wil! not feed too fast or slow 
only adjustment necessary is the 
air. The drive carrying the feed 1 
combustion unit can be swung f 


| 


horizontal to a vertical position s 
can spray up or down or at al 
desired. MEeTALLIzINGc ComPANY 


Ica, 1330 W. Congress St., Chicag 
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arings 
altura! 
re cor: 
a new 
t gives 
1 C in 
onding 
nelting 
pplied 
metals 
terized 
luding 
phoric, 
We 


w York 


tals Comparator 
\RTS appearing alike but differing in 
mposition can be quickly separated 
a new metals comparator. It incor- 
es a balancing network and indicating 
iment in a steel cabinet, to which is 
ected an external test coil. It may be 
{ to differentiate between annealed and 
nealed steel bars or to sort finished 
metal parts with different compositions on 
heat treatments. A standard part is first 
tested to secure the initial balances indi- 
cated by a zero reading on the indicator. 
As many as 1,500 small parts can be tested 
in an hour. GENERAL Exectric Co., Spe- 
Products Division, Schenectady 5, 


Metals comparator for separating nearly like 


metal parts, annealed or unannealed 


Rpm of this jeep engine are cut almost in half 


by mounting the generator on the rear 


Jeep-Mounted Welder 
I ARNISCHFEGER welding division has de- 
vised a method of mounting an arc- 
lding generator on a conventional Army 
jeep that greatly reduces the rpm of the 
engine. The welding generator is coupled 
to the rear power take-off, and pulleys of 
proper ratio permit the engine to run 
at approximately 1,500 rpm as compared 
the 2,800 rpm necessary for proper 
ler performance with direct drive. With 
four bolts holding it in place, the 
rator may be removed quickly and re- 
ed with other equipment such as an 
ompressor. Another feature of rear 
ing is that the front of the jeep is 
ree for driver and a passenger. Har- 


we 


th, 


IR 
} 


\ 


SCESHCOCE Se we Oreree 


A.C. ARC WELDERS 


For Faster, Smoother Welding, 
Marquette gives you: 


eA New, Improved Transformer eA Wide Welding Range to take 
design. all welding jobs in stride. 

eInstant Arc Striking, without . 
extra high frequency or booster * Truck Mounting for easy Mo- 
gadgets. bility. 

e Built-in Capacitor for High 
Power Factor of 85%. 

e Telnic Bronze plugs and sockets 
for double current carrying ca- e Twelve Models from 125 to 400 
pacity in high heat stages. amperes. 


e Fully Equipped Welders 
no extras to buy! 


For MAINTENANCE AND REPAIR 


Use versatile Marquette Welders to make quick, dependable repairs on 
vital production machinery ... without Gomentiina’ Use them for 
building sturdy, low cost trucks, racks, bins, guards, fixtures, jigs and 
gauges. Save time . . . save money, Marquette Welders keep your 
production lines running smoother. 


For HIGH SPEED PRODUCTION 


Plenty of Power for ‘round the clock, High Speed Production. Mar- 
quette’s Instant Arc Striking speeds welding on light gauge metal. 
Automatic Voltage Control reduces spatter on heavy welding jobs. 
Welding cuts costs by eliminating unnecessary drilling, tapping and 
riveting. Welding reduces shipping costs by providing a stronger, 
lighter finished product. 


For TOOL and DIE BUILDING AND REPAIR 


Expensive tools and dies can be made from low cost, low carbon steel 
by Hardsurfacing the drawing and cutting surfaces. Broken cutters, 
drills, punches and high speed tools are made “good-as-new” at a 
fraction of their original cost with Marquette Hardsurfacing Electrodes. 


SOLD EXCLUSIVELY THRU THE 
NATION’S LEADING DISTRIBUTORS 


SG eteeee US HAT OFFre 


FEGER Corp., 4400 W. National Ave., | 
iukee 14, | MARQUETTE MFQ. CO., Ine., Minneapolis 14, tina. 
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Ingenious New 


Technical Methods 
To Help You 
Simplify Shop Work 


yh 


Metal Turning Made Easy 





Plug-in panelboard with coilless magnetic multi- 


breakers available in two main ratings 


Plug-in Panelboard 
& 


[ *rroven utilization of space on walls 
and columns is made possible by a new 
“plug-in” panelboard, “MO4,” which pr 
vides for quick removal or insertion of 
multi-breaker units for future changes 


with New Simplified Tool! | circuit ratings or for additional circuits 


Panelboards are furnished in 100 and 2 
amp mains ratings, 120/240 volt a-c wit 
15, 20 and 30 amp branch circuits. SQuan: 


D Co., 4041 N. Richards St., Milwaukee 


A new tool called “Tru-Turn” makes possible 
the conversion of drill presses, woodturning 
lathes, or grinder stands into tools that will 
turn and cut-off steel, bronze, copper and alu- 
minum. The “Tru-Turn” tool shown above is 
mounted on a Buffalo Drill Press, Spindle Size. 


The “Tru-Turn” tool is easy to operate and cuts 
and turns bar stock of steel, bronze, copper and 
aluminum measuring %”, %” and \%". Its 
built-in micrometer permits adjustments that 
give tool-room accuracy of 1/1000 of an inch. 


Small tool shops as well as all types of repair 
shops and garages find the “Tru-Turn” ideal 
for cutting long pieces of bar stock into desired 
lengths. Also, home craftsmen are able to pro- 
duce accurate, highly finished precision- 
machined parts from metal even without pre- 
vious training. 


Accurate, precision work is also easier to do 
when tension is relieved by chewing gum. The 
act of chewing seems to make the work go 
easier, faster—thus helping on-the-job effi- 
ciency. For these reasons Wrigley’s Spearmint 
Chewing Gum is being made available more 
and more by plant owners everywhere. 


You can get complete information from Mill- 
holland Screw Products Corp., 132 West 13th 
Street, Indianapolis 2, Ind. 








ho 


7 


* 2 o 


Grinding Wheel 


66@)ILVER STREAK,” a new meta 
\" sheathed grinding wheel, is said | 
quickly dissipate the heat ordinarily 
erated at the arc of contact. Waterpro 
ing on the sides of the wheel provid 
cooler cutting action, avoids burning a! 
gives greater tool life between grinds 








Tru-Turn Tool 


Several different types of work classif 

tions can be used with this metal-sheat! 
wheel, including surface grinding, inter! 
grinding and teol and cutter grind 

Cuicaco Wueet & Mrc. Co., 1101 Y 
Monroe St., Chicago. 


> . 


Flux-Coated Rods 
66 RR aor Fu x-Coatep” low temperat 
g ” 


as welding rods are now 
by Eutectic Weiptinc Atitoys Co 
Worth St., New York City 13. Beca 
proper amount of flux is already 
rod, it insures instantaneous bon 
the lowest possible temperaturé 
manufacturer. No brush flaxin; 
quired except in long lap joints 
rods are available for welding ca 
AC-56 | steels, brass, bronze, copper, 
| aluminum and magnesium. 
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Designers, engineers, foundrymen, metallurgists, 
quality-control men, radiographers, welders . . . 


4 5] a the covers of this book is a complete, authori- 
eee ere S d Ni 00 tative x-ray text . . . an invaluable answer book on 
practical x-ray questions. It gives industrial x-ray users 


that will answer your the most up-to-date . . . the most clear-cut operating 


data available! 
questions about X-'a Every important phase of radiography is thoroughly 
y discussed in its 122 pages. Data are completely backed up 
..» by 64 highly illustrative photographs . . . 38 colorful 


+ « 
practice and technics drawings .. . 44 newly published, clearly presented tables 


and charts! 


ote clearly, quickly, This material gives you the answers to questions like 
these: How can I get higher contrast and better detail visibility 
authoritativel Pric e $3 in my radiographs? . . .( ‘an I improve sensitivity by process 
y. ° ing longer? ... Can I increase penetration with intensifying 

screens? . . . Is agitation during development important? 


Order your copy now. Here is your guide to more efficient x-ray results. Order 


your copy of “Radiography In Modern Industry” from 
your local x-ray dealer. 


EASTMAN KODAK COMPANY 
X-ray Division . Rochester 4, N. Y. 


Rad log rd phy. .. another important function of photography 





Best thing in the world for your teeth! 


MANGANAL 


(Trade Mark Reg. U. S, Pat. Off.) 

11% TO 134%2% MANGANESE NICKEL STEEL 
Manganal Wedge Bars are the easiest way to repoint 
shovel and dipper teeth. And you can't beat Manga- 
nal Applicator (Filler) Bars for repairing broken or 
worn down 11%, to 14°, Manganese and Carbon | sali lalciiaee ebiatia® bacilli: 
Steel parts. Tractor grousers, | capable of converting ordinary 
clam shell and bucket lips are 
rebuilt better than new with 
Special Shape Mangana! Ap- 
plicator Bars. And your best 
bet for patching power shovel 
buckets, drag lines, etc., is 
Manganal Hot Rolled Plates. 


Sequence control for spot welding® aluminy 


and most ferrous metals 


Spot-Welding Control 


welders to the production of high 


NAME OF 
NEAREST 
DISTRIBUTOR 
UPON 
REQUEST 


Don't send your old equipment 
to the scrap heap—treat it to 
MANGANAL | 





operated 


spot welders. Model 


spot welds in sheet aluminum and mo 
non-ferrous metals. The unit can be us 
with any air-operated welder of sufficic 
capacity and is applicable to the mass pr 
duction of automotive parts, sheet-m 
assemblies, etc. It works in conjuncti 
with standard air-operated a-c welders a 
conventional timers and contactors, 4 
simple toggle-switch arrangement enables 
the operator to return the spot welder 
stantaneously to regular welding. 

Two sizes of the sequence control a 
available to fit into the entire range of a 


“AP4 


FREE FOR THE ASK- 
ING! Our Booklet, 
“The Welding of 
11% t0 14% Men- 
ganese Steel.’ 


91 N. J. Railroad Avenue, 


Sy i Of FY AD) (0) a OO 


Sole Producers 


NEWARK 5S, WJ 





accommodates machines up to 100 k 
capacity, while “AP-65” is built for m 
chines with rated capacities higher tha 
100 kva. Acro Wewtper Merc. Co., 182 
St. Paul Ave., Milwaukee 3 





Cn Hands on Intricate Jobs use 


Reinforcing Plates 


USTENITIC nickel-manganese steel plate: 
| are offered for simple, repair or build 
i" woh i up of large wearing areas. These impact 
/ M and-abrasion-resisting plates are torch « 
- \ : 
SA | ul lh to the desired size or shape and the 
i! ! welded on to restore worn manganese st 
SS ' | . ¢ j 
or ferrous areas or to protect ordina 
A ferrous parts at points subject to W 
. Sy ' a ' 
$ . Applications include wearing areas 
iit chutes; jaw crusher cheeks and liner 


| dipper fronts, sides and doors, 





bucket bottoms, etc. Plates are availa 
| in %, 3%, %, %, % and 1 in. thicknesses 
| either in the standard 4 ft by 12 ft siz 
cut to order. AMERICAN MANGANESE ST! 
Division OF AMERICAN BRAKE SHO 


Chicago Heights, Ill. 


Lime-Ferritic Electrode 


66 eExarc LoH,” 


eral-type, extrusion-coated 


a hydrogen-free 


ritic electrode that eliminates u 
cracking,” may be used to weld 

bon steels, low-alloy steels, hig 
to low-alloy steels and high-sulph 
ing steels, not previously weldal 


os , Laameel OA) 


—htaeege- 


also useful on mild-steel structu 
vitreous enameled without prev 
treatment and for welding steel 
unknown analysis. Operating fr 
d-c reverse polarity or a-c, this 
requires lower arc voltages than ! 
E-6020 types. It is available in 
from % to % in. WesTINGHOUSI 
Corp., P. 0. Box 868, Pittsburgh 


SHAWINIGAN 
PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING, 
NEW YORK 1.N.Y. 


fe 
7 
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Resistance welding offset electrodes with brass 


cooling tubes as optional equipment 


Offset Electrodes 


A INE of water-cooled spot-welding elec- 

trodes bent to offset and length to fit 
specific requirements is now offered by 
Mallory. These electrodes are available 
n standard nose shapes bent from stand- 


Try It IN YourR SHOP... 


On 


ARC PERFORMANCE 





IS WHAT YOU BUY! 


ard stacked electrodes. They can be | 


varied in 14-in. steps from 4% in. to a rec- 


mmended maximum of 1% in. Brass cool- 
ing tubes are bent to the same shape to 
bring cooling water right to the welding 
face. P. R. Mattory & Co., Indianapolis 
6, Ind. 


“The Ram” plunger clamp can exert a pressure 
of 2,500 psi 


Plunger Clamp 


(petstanvinc feature of a new heavy- 

duty plunger clamp called “The Ram” 
s that the handle is down when the clamp 
s closed, a desirable attribute in areas 
where space is restricted. Moreover, the 
operating motion is downward and away 
rom the work. Capable of exerting over 
2,000 psi pressure, this clamp is readily 
adaptable for heavy-duty clamping of parts 
lor welding and other operations. 

This Model 640 clamp is 15% in. long 
and 3% in. high when closed. Plunger 
travel is 1% in. and pressure may be ad- 
justed by turning a % in. bolt in the 
tapped end. Derrorr Stampinc Co., 372 
Midland Ave., Detroit 3. 


* + 


Wire Cutter 


A POCKET-SIZE combination wire stripper 
. 1 cutter known as AMP “Yellow 


Jacket” incorporates a built-in wire cutter, 
serraied plier jaws and a stud-size gauge. 

daptable to wires from 22 to 10 
gaug AIRCRAFT-MARINE Propucts, INc., | 
1089 \. 4th St., Harrisburg, Pa. 


| WY 


| With @ KERN WELDER 


You Get an ARC that is— 
@ Instant Starting 
@ Smooth 
® Soft 


® Stable 


HERE’S WHY — 


5 Models to Choose from: 


130 Amps 
180 Amps 
200 Amps 
300 Amps 
400 Amps 

























| 
| 
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JOHN A. KERN CO. 


Your JOBS 















































Advanced magnetic circuit incorporates two 
primary and two secondary coils in a compact 
design that utilizes more copper — assuring 
higher efficiency, longer life and maximum arc 
performance. 


KERN WELDER design is compact, as the need 

for reactor coils and arc boosters is eliminated— 

- its arc performance is superior to that of 
eavy, unwieldy welders. 


In a KERN WELDER, the core moves, not the 
coils. This feature contributes to higher effi- 
ciency and permits faster, more accurate change 
of amperage. 























































Get the Proof in Your Own Shop... 
ASK FOR A DEMONSTRATION—TODAY! 











Dt $ Tt BR) 82a S Se 
Write today for sales plan concerning distribu- 
tion in your area. 











































224 N. LOOMIS ST. 
CHICAGO 7, ILLINOIS 
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1,000 Miles of Rails 
Welded in Australia 


Wetpinc oF railroad rails into long lengths 
has recently come in for considerable at- 
tention in Australia. If and when the 
Commonwealth’s four major rail gauges 
are standardized, welding will probably be 
applied extensively to reduce construction 
and maintenance costs. Welded joints can 
now be produced more cheaply than the 
ordinary fishplate joints. 


LencTHs up TO Two Mites 


Today main lines are mostly laid with 
45-ft rails weighing 107 lb per yard. In 
many instances eight rails are welded to- 
gether, making a 360-ft length. At some 
locations 360-ft lengths have been welded 
together on the site, the longest length of 
welded track being 2 miles 3,300 ft. 

So far about 1,000 miles have been 
welded, for the most part old track. Ex- 
perience has shown that the useful life 
of track may be lengthened by welding 
the battered joints together and cutting 
new expansion joints at intervals of 120 
to 240 ft. The joints become defeetive 


long before the rails are worn to per- 


missible limits. By eliminating old joints 
and providing new ones, relaying of track 
can be postponed for many years. 

Welding is done by both the thermit 
and the flash-butt processes. Since flash- 
butt welding must be carried out in work- 
shops and entails considerable handling 
problems, site welding by the thermit 
process is preferred outside the main 
trafic centers. High cost—from $6.50 to 
$9.75 a joint—has been a handicap to 
more general application of thermit weld- 
ing. However, considerable economies 
are expected from a modified form of the 
process, recently introduced under the 
name of “Thermalite.” It is based on the 
alumino-thermic principles of the old proc- 
ess but is said to offer many advantages, 
both in welding practice and in weld qual- 
ity, to make it more widely applicable in 
rail maintenance, 


Txuermir Costs Lowerep 


The Thermit International organization 
offers the use of the equipment on a pur- 
chase of patent rights basis, with costs as 
low as $2.25 to $3.00 a joint on 500 miles. 
Each welding unit costs about $1,000 to 
build, and depreciation is presumably in- 
cluded in the cost estimate. If the equip- 
ment is obtained from the firm, a joint 
works out at $3.50 to $4.90, still substan- 
tially below the cost of fishplating. 

A gang of four welding units, each. unit 
manned by a force of three, can complete 
20,000 joints a year, according to a cal- 
culation by J. M. Ashworth, former chief 
civil engineer, Victorian Government Rail- 
ways, in The Commonwealth Engineer. 


McGRAW-HILL 





Russians Develop New Method 
of Gamma-Ray Inspection 

Usine an original portable device no big- 
ger than a matchbox invented by a Rus- 
sian welding engineer, Sergei T. Nazarov, 
Soviet technicians are finding wide appli- 
cations for gamma rays in testing the 
welded seams of boilers and other large 
welded structures. 

Nazarov’s device consists of a lead-en- 
closed ampule of radium-mesothorium 
equipped with a special filter that stops 
the alpha and beta emanations, permit- 
ting only bona fide gamma-rays to pass. 
The filtering effect is said to make possible 
radiographs to depths of 300 mm (12 in.). 

Gamma rays from the Nazarov device 
were utilized to inspect the strength of 
welded seams in boilers recovered from 


war-devastated power stations near 

Dnieper Dam and in the Donbass « 
fields. The Central Soviet Boiler Ins; 
tion Administration has also organized 
utilization of gamma rays for testing bi 
installations in Georgia, the Urals, Ka 
ganda and elsewhere. 


. * 


Omaha Conference 

March 3, 4 and 5 

OmanHa WeEtpInNc Company will hold its 
tenth annual “confab” Marcl 

4 and 5 at the company’s warehouse, | 
Marcy St., Omaha, Neb. 
number of demonstrations and _ lectur 
there will be booths for welding exhil 
by the manufacturers whose products 
distributed by Omaha Welding. Heini 
Schneiderwind, president of the firm, ex 
pects the combined conference and exp 


welding 


In addition t 


tion to draw an attendance greater t 
the 1,635 persons, who came from tw 


different states for last year’s confab 


© > * 


Purdue Conference 

Scheduled for March 4-5 
MANUFACTURERS, distributors and users of 
welding equipment are invited to atter 
19th annual welding conference at Purdue 
University, Lafayette, Ind., March 45 
Charles E. Martin, secretary of the welding 
conference arranged 
diversified program of pape! 
Lectures will be followed by actual demor 
strations on the 
welding 


committee, has 
welding 
use of 


various types ol 


equipment, rods, grinding ma 


chines, and other equipment. 


John Arthur (back to camera) explains how life-line motor parts are submerged melt welded 

Westinghouse welding sales engincers at their annual meeting in Buffalo. Reading clockwise ar 

F. M. Bernard (face hidden), J. D. Blume, J. P. Sylvester, T. W. Brady and E. W. Barts. Ha: 
Bichsel (center), welding engineering department 
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... AND GOOD AS NEW, THANKS TO 


BRONZE WELDING 


_ SEVEN-FOOT GEAR had fractured straight 
through the center. By oxy-acetylene weld- 
ing with Tobin* Bronze rod at the Super Arc 
Welding Company, Detroit, the gear was put 


back in service with a minimum of downtime. 
The outside rim remained a true circle, with all 
of the teeth in alignment. 

There are many reasons for the wide use of 
bronze welding for joining breaks, mending 
cracks and building up bearing surfaces and 
gear teeth in cast iron, steel or copper alloys. 
Because of the lower temperatures used, welds 
can generally be made by bringing the surface 
of the weld area to a cherry red heat only. There 
is less chance of warping or cracking. Intricate 
sections of heavy equipment can be joined 
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quickly and economically without dismantling. 

Anaconda Welding Rods are available in a 
wide range of alloys, including Tobin Bronze, 
Nickel Silver 828 “white bronze” ard “997” 
(low fuming), suitable for many oxy-acetylene 
or arc welding purposes. For detailed informa- 
tion, write for Publication B-13. enit6 


*Reg. U. S. Pat. OF 





WELDING RODS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada; ANACONDA AMERICAN BRASS LTD. 
New Toronto, Ont. 














VISE-GRIP 


Welding Clamp 


LOCK 


LOCKS Parts in 
Perfect Alignment 


Leaves Hands Free 
for Welding 


FENDER-WELDING IS NOW AMAZINGLY 
QUICK AND EASY! Merely place these deep- 
throated U-shaped jaws over the split edges to be 
welded ... close the toggle-lever. This brings the 
edges into perfect alignment, and holds the work in a 
mighty, non-slip grip, freeing both hands for handling 
the welding equipment. Other welding jobs are done 
as easily and quickly. 


Thousands of welders say: “The VISE-GRIP Clamp 
is sure a honey of a tool!” VISE-GRIP’s famous 
double-lever action enables the grip of one hand to 
easily LOCK the jaws to the work with powerful pres- 
sure. End-screw provides jaw adjustment up to 1%”. 
The clamp is 9 inches long. Only $2.95. 





Order from your jobber or direct from 


PETERSEN MFG. COMPANY, Dept. WE, DeWitt, Nebr. 





SAVE PRECIOUS FLOOR SPACE... 
-» « « INCREASE PRODUCTION WITH 


REED TURNING ROLLS 


PORTABLE TYPE 
VARIABLE SPEED DRIVE 


e* ee ® 
NOW AVAILABLE IN 


FOUR SIZES 


Model 60 Capacity— 6,000 Lbs. 
Model 120 Capacity—12,000 Lbs. 
Model 250 Capacity—25,000 Lbs. 
b Model 500 Capacity—50,000 Lbs. 


Capacities rated with one power 
and one idler unit. 


Prices $875 and up per set. 
F.O.B. Factory 
These units can be used for rotating practically any type of cylindrical 
work for either manual or automatic welding and will soon pay their ini- 
tial cost in labor savings alone. 
We also build a complete line of unit type machines, welding gantrys, 


horn jigs, plate bending rolls and special jigs and fixtures for automatic 
welding. 


REED ENGINEERING COMPANY 


CARTHAGE, MISSOURI, U.S.A 














Recommend Welding 
for Tools and Dies 


DELEGATES attending the recent A: 
Society of Tool Engineer’s semi 
meeting in Boston were told that 
fabrication has a definite place in t 
struction and maintenance of tox 
fixtures. Speaking on the general sul 
“Welding and the Tool Engineer,” £. 
Girardot of General Electric’s punching 
tool and die division, and D. W. Puffer 
member of the G-E laboratory staff » 
Lynn, Mass., told how welding is helping 
to save manhours, materials and produc 
tion delays in the making of tools, dies 
and fixtures. 

“Tools, dies and fixtures fabricated } 
welding compare favorably with tl 
sembled by other methods for several rea 
sons,” Mr. Girardot said. “They provid 
satisfactory accuracy relative to warpag 
and distortion; provide a uniform, pleas 
ing appearance; are lighter yet at leas 
equal in strength; can more easily }. 
changed to suit part revisions; provide 
a greater flexibility in design; can oft 
be produced in less time than tools assem 
bled by conventional methods, and the 
cost less.” 

Each of these points was illustrated wit 
examples of tools Mr. Girardot has him 
self designed or with which he has had 
experience. In evaluating the vari 
welding processes, he said: 

“Butt welding lends itself readily to the 
repair of bent drill shanks and 
tangs. Tangs can also be repaired by a 
welding, wherein the worn portion is | 
up and remachined, but results are not 
satisfactory as those obtained wit 
welding. 

“Gas welding finds many applicati 
in the tool field, such as the hard-facing 
of jig feet or wear points on tools. T 
arc-welding method, however, probably ha: 
the greatest field of application in | 
the repair and fabrication of tools.” 

After defining a weld and describing 
metallurgical characteristics that accon 
pany it, Mr. Puffer told of some of 
problems that arise and some of the ways 
of controlling them. 

“The first rule for the control of dis 
tortion is to have the proper design 
the parts to be joined. Sloppy fit-up i 
actually a more expensive practice tha 
the seemingly costly method of using « 
fully fitted parts. 

“The second control consists of suitat 
clamping of paris to be welded, and th 
third of using proper welding procedur 
with particular attention to such 
as welding sequence, rate of heat inpu! 
and peening. Stress relieving after wel 


| ing provides a fourth control.” 


Mr. Puffer concluded his talk by listir 
the four points for effective use of weld 
construction: 

(1) Parts should be designed for wel 
ing, the proper process selected 


| suitable procedure determined. 


(2) Correct equipment must be 
able; (3) Reliable, skilled opera 
necessary. 

(4) After the welds are complet 
must be judged by qualified pers 
to whether or not they meet the 
specifications. 


THE WELDING ENGINEER—FEBRUARY, 19% 



































































ual 
ded 
On- 
and 
ect, 
H, 
ing, 
Ter, 
at 
ing 
luc. 
dies 
by 
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rea- 
vide Courtesy, The Hobart Bros. Mfg. Co. 
age “Ride the Gyro-Spin” will soon be the Barker's 
eas. call for amusement parks which adopt this all- 
welded, breath-taking ride 
east 
be : r 
vide Build All-W elded 
fren ({musement Ride 
em: Cuartige HerMAN, ex-welder of Southern 
they California, is inventor and builder of the 
“Gyro-Spin,” world’s newest and probably 
with most spectacular amusement park ride. It 
him- is a 50-foot globe that operates like a gyro- 
had scope. Patrons walk up a spiral ramp and 
ious are strapped to 75 seats installed horizon- 
tally at the center. While the globe is re- 
| the volving horizontally at 20 rpm, the outer 
ken ring tilts to right and left, producing an 
ar lusion of still greater speed and the sensa- 
built tion of falling. The first one was built at 
t a a cost of $30,000 on a vacant lot just out- 
butt } side a Southern California shipyard. At 
the time the ride was started, Charlie and 
tions his partners were weldors at this shipyard 
cing and worked on the ride after hours. 
The Without the aid of arc welding the task 
r has B of building this ride would have been 
both impossible, according to Charlie. Thirty- 
foot inner “I” beam circles were cut from 
z the 4 and % in. steel plate and arc welded 
com: together. Seat braces, spiral ramp, base 
f the and bearing supports were all cut and arc 
ways welded together. So little finished material 
was available that even the steel wheels 
dis supporting the outer ring were taken from 
no a small mining car, and when the first 
ip ie tide was operated in California an auto 
than transmission served as a reduction gear. 
care: The entire structure weighs thirty tons. 
To prove its welded construction safe for 
table public use, safety inspectors installed a 
1 the three-ton unbalanced Joad on a soaking wet 
edure lay. There wasn’t a single failure, nor has 
am there been a failure in any of the three 
input eyro globes spinning in amusement parks 
weld: today, 
¥ Mr. Herman and his partners plan to 
‘del manufacture the ride on a production basis 
_ by flame-cutting steel from patterns and 
14. ise jigs to hold the shapes for welding. 
= Most of the production ‘will be smaller 
ds _ production ma 
| models as this 50-ft ride handling 40 pas- 
‘engers, is considered too large for all but 
aval: the larger amusement parks in the United 
3 ut States. However, they do plan to build 
‘wo extra large models that will have an 
thes overall eight of 60 feet. The inner globe 
nel 3 will be 40 ft in diameter and will include 
lesign an escalator to carry passengers to two 





levels. Tr 





will accommodate 200 patrons. 


















A USEFUL BOOK 
FOR THE WELDOR 


WELDING— 
ITS QUESTIONS And ANSWERS 


By T. B. JEFFERSON 
Editor, THE WELDING ENGINEER 


500 QUESTIONS—each answered clearly and 
understandably in this informative book. An- 
swers the most important everyday questions 
of every man interested in welding. 


Questions were carefully selected and screened 
from the most frequently asked by weldors 
about welding, cutting, materials, flame treat- 
ing, inspecting, etc. Novice and expert alike 
can get a lot out of this book. It's easy to read, 
yet contains a fund of information. By using the 
handy index you can make this book very useful 
for quick answers to the questions that come 
up in your daily work. 


e 176 PAGES 
e ILLUSTRATED 
e INDEXED 


$150 


SEND YOUR ORDER TODAY, TO- 
THE WELDING ENGINEER 


330 W. 42nd St. New York 18, N. Y. 





THE WELDING ENGINEER—FEBRUARY, 1948 






































time. 


match .. 
A.C. or D.C. 


High Strength 
Machinable Welds 

In Cast Iron... 

EASIER ... FASTER . . . CHEAPER 


Talk about sound, strong, machinable welds in cast 
iron Here’s a way to get "em... but fast... every 
Use Ni-Rod* electrodes” 
Ni-Rod’s easy-to-control arc speeds up all kinds 
of cast-iron repair work. Cuts labor, time, and costs. 
Raises welders’ success scores on tough jobs. 
Ni-Rod gives you thorough fusion . . . close color 
- smooth bead that sheds slag. Works on 


Stocked in 3/32”, 1/8”, 


5/32” and 3/16” sizes. Order a 5-lb. pa 


ckage today. 
Reg. “4 8. Pat. ~ 


STEEL SALES CORPORATION 


W arehouses 


, 3348 8. Pulaski Road 
, 5151 Wesson 
10, 4565 


Ave. 
Me Ree Ave. 


Branch Offices 


Indianapolis 2, 1916 N. Meridan St. 
Milwaukee 4, 647 W. Virginia St. 
Minneapolis 15, 529 8S. Tth St. 





SEND FOR FREE INSTRUCTION BOOKLET 
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WELDING & POWER 
CABLE 


IMMEDIATE DELIVERY FROM STOCK 









ARC WELDING CABLE 


POWER SUPPLY 










































CONDUCTOR CONDUCTOR 
A, W. G. Amperes 7 Con- 
A. W. G. ieieainn Amperes 
6 75 
4 100 . : = 
3 150 
2 200 6 3 45 
8 3 35 
1 250 6 4 45 
1/0 300 8 4 35 
2/0 375 10 4 25 
3/0 450 12 4 20 
4/0 550 14 4 15 






























DISTRIBUTORS—Write for Price Sheet +115B. 


ARC WELDING SUPPLY CO. 


814 Southern Boulevard 


Bronx, N. Y. 59, N. Y. 





Added Chromium Will Lower 
Graphitization, Study Find. 
OccurreNcE of severe local grapl 


iZation 
with failure adjacent welded joint in the 
molybdenum steel of a high-pressure steay 


line at the Springdale station of the Wes 
Penn Power Co. has caused cons 
effort to be expended by metailurgis, 
and engineers in attempts to gair 
sight into the fundamental factors jy 
volved in the reversion of carbide graphite 
Of the several changes proposed to mini 
mize or prevent graphitization, the alloying 
addition of chromium has generally bee 
considered to be the most efficacious, 

A codperative study to test the possi 
bility of chromium alloying was reported 
at the recent annual meeting of 


to superintendent of power production sta 
tions, Consolidated Gas, Electric Light a 


Power Co. of Baltimore: A. B. Wilde: 


chief metallurgist, National Tube ( 
Pittsburgh; G. V. Smith, research meta 
lurgist, U. S. Steel Corp. Research Labora 


| tory, Kearny, N. J., and A. E. White, » 


fessor, department of engineering resear 
University of Michigan. 

An arbitrary chromium addition 
0.5% (to the 0.5%) molybdenum lev 
commonly used for steam piping was 
selected. The chemical analyses of th 
steels studied lie within ASTM specif 
tion A280-46aT relating to seamless chr 
mium-molybdenum alloy steel pipe for 
service at high temperatures. Two | 
of commercial size (which cannot always 
be approximated by small experiments 


| or laboratory heats) were employed for 











THE WELDING ENGINEER—FEBRUARY, 


the tests. The steel produced was roll 
into seamless pipe of 10% in. OD by 1.13 
in. wall thickness. 

The two heats were nominally identic? 
except for the deoxidation practice em 
ployed, one being made to coarse-grained 
the other to fine-grained practice. The 
coarse-grained heat was deoxidized wit) 
silicon only (no aluminum), while t 
fine-grained heat was deoxidized with 14 
lb of aluminum per ton of steel in additior 
to a prior silicon . addition. 

The two steels were extensively studied 
in most all respects that are of interest in 
the contemplated use of the material, and 
the results were described in detail in the 
paper presented by the four codperators 
Results may be summarized as follows: 

(1) The mechanical properties of the 
added-chromium alloy at ordinary temper? 
ture are at a slightly higher level tha 
properties of plain molybdenum steel. 

(2) Satisfactory flattening and etch test! 
of the pipe may be expected. 

(3) Welding electrodes have been « 
veloped which will satisfactorily depost 
0.5% Mo weld metal containing either © 
two levels of chromium content 0.35% an¢ 
0.5%. Properties of the deposit are sim 
lar to those of the base metal. 

(4) Satisfactory procedures are aval 
able for welding this material under com 
mercial conditions. These involve preheat! 
ing at 500 F as well as postheating # 
1,300 F. 

(5) Bending and upsetting tests in¢ 
cate that the material may be fabricated # 
readily as other pipe stock. 

(6) The material possesses acoquslt 
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ling resistance for the contemplates 

servi inge of temperature. 

irdness and notch-impact tests, 

“ efore and after exposure at ele- 

- ed temperature indicate that no dele- 

verious embritttlement may be expected 
nest. 


Extensive studies have failed to 


how graphitization in this material when 
exposed up to 15,000 hours at 1,025 F or 
12.000 hours at 1,100 F. 

9) The creep strength of this grade of 
steel is comparable to some of the low- 


hromium, low-molybdenum types of steel. 
(10) In the as-rolled and stress-relieved 
indition, the aluminum deoxidized steel 
had the higher creep strength. In the 
malized and stress-relieved condition, 
however, the steel deoxidized without 
aluminum had the higher creep strength. 


Technicians to Report 
at Chicago Conference 
“4 Procress Report to the Nation” will be 
the theme of the coming Chicago Techni- 
al Conference. Emphasis will be on non- 
technical, everyday language which will 
enable the layman to understand the new 
discoveries, techniques and material that 
are molding the future of mankind. 

The conference will be held concurrently 


with the Chicago Production Show, March 
22-24 at the Stevens Hotel, under the spon- 
sorship of the Chicago Technical Societies 
council. Conference sessions will be open 
to the general public and will cover mod- 


em advances in welding, management 
engineering, chemistry, metals, tools, etc. 

Prominent among the 51 participating 
technical and engineering societies are the 
American Welding Society, American In- 
stitute of Mining & Metallurgical Engi- 
neers, American Society for Metals, Amer- 
ican Society of Tool Engineers and many 
thers with interests in the welding field. 





. . * 


Weld Pipeline in 


Tasmania, Australia 


lation of Hobart, the state capital of Tas- 


mania, some 24 miles of welded pipe line 

is being installed. Tasmania is a large ou 
island immediately to the south of Austra- 2 ? 
lia and is a part of the Dominion gov- W f GC. f Co0D TORCH: 
ernment. The ine will bring water aven 0 ce 


new line 
from the Derwent river at Lawitta to 
Lindisfarne, a suburb of the capital. 

In conformity with recent Australian 
practice, the pipe steel will be continuously 
welded and buried in the ground rather 
than laid over concrete chairs. Mains are 
21 and 24 in. in diameter, with joints 
permitting deflections up to 3 deg. Pipe 
line and pumps will have a maximum 
draw ff of 4.76 mgd. Water will be lifted 
from Lawitta to the first service reservoir, 
¢ 500,000 gal. through a 21-in. rising 
main 7,500 ft long. Pumps, rising and 
failing mains will alternate in this difficult 

At one point a branch will siphon 
< mgd through a 2,600-ft submarine 
Tossing located 20 ft under the bed of 
the Derwent. 

—McGraw-Hill World News 





e 
Without a 
In order to cope with the increased de- 
mand for water due to a growth in popu- Dependable 








“FLUXINE” 


eyes or nose of the operator. 


Write on your company letterhead for a generous 


sample stating which FLUXINE Flux you desire. 
KREMBS & COMPANY 
(Est. 1875) 
Dept. G, 669 W. Ohio St., Chicago 10, Ill. 


Fluxes are the result of over 
fifty years of scientific research into the metal-joining 
field. There are 89 FLUXINE Fluxes . . . one for every 
welding, silver soldering, brazing, and soft soldering 
operation . . . each with its own properties, designed 
for a particular metal-joining operation. All have 
been perfected not only for highest efficiency, speed, 
and long life, but for economy and safety as well. 
FLUXINE Fluxes produce no injurious fumes to irritate 











































































No. 4 FLUXINE, in powder form, 
a cast iron with bronze 
rods, 


No. 7 FLUXINE for welding all 
types of aluminum. 


No. 18C FLUXINE for gas and 
atomic hydrogen welding of 
stainless steels and inconel. 


No. 4) FLUXINE used with high- 
melting silver solders on copper 
and its alloys and on steel. 


No. 42 FLUXINE used with West- 
inghouse Phos-Copper rods and 
low-meltin silver solders on 
copper and its alloys. 


No, 43 FLUXINE .. . non-glarin 
.. . used when low-melting sil- 
ver solders are specified. No in- 
jurious fumes. Goes further than 
most fluxes. 





LU PXqliN 


TRADE MARK REGISTERED U. S. PAT. OFF. 













FLUXES TO JOIN 
ALL METALS 

























you will need. 






What Equipment are 
YOU using Now? 








S41! west PINE BLVD. «© 
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MODERN ENGINEERING COMPANY, Inc. 


tours 3, MIssouRt 




















When a torch has a mixer that will function with dependable efficiency, 
using tip sizes 00 to 12 inclusive... compensating for both welding gas 
pressures and welding tip sizes—and one that will produce a longer, hotter 
flame, using the same gas pressures, you may be sure that that torch is 
trade-marked MECO. 


Make your own comparison to prove our claims—a demonstration is all 


Write us for the Address 
of Your Nearest Distributor 
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CYLINDERS fo 
ALL Adil 


10 C.F. 40 C.F. 60 C.F. 


100 C.F. 150 C.F. 250 C.F. 300 C.F. 340 C.F. 


INDEPENDENT Acetylene cylinders take from 5 to 10% more gas. 
Uniformity of monolithic filler insures even distribution of acetone. 
Cylinders in all sizes. Also storage cylinders, in 12 and 20’ lengths 
of 850 and 1500 cu. ft. capacities. 





We invite your 
inquiries on all 
your cylinder re- 


quirements. 








INDEPENDENT ENGINEERING COMPANY. Inc. 
"penta tien =! am [anufactiners ff ee 


ppemees CYLINDERS AND GAS PRODUCING EQUIPMENT 
A ~ ACETYLENE - OXYGEN - HYDROGEN - NITROGEN 
i] G nS 


—_—_——) OO FALLON ILLINOIS 























THE STANDARD 
OF QUALITY 


Throughout the World 


* 
CAST ALUMINUM 


WELDING RODS 
OF STANDARD ANALYSIS 
= 


PLAIN AND ALLOYED GRAY IRON 


WELDING RODS 


AND ELECTRODES 





: Tae CHICAGO HARDWARE FOUNDRY CO.’ 


$ Dependoble Since 1897 











248 ENGINEERING BUILDING 














H CHICAGO, ILLINOIS 








Develop More Uses 
for Industrial Gases 


PEACE and quiet of country life 

its value in dollars-and-cents 
cured at the Air Reduction S 
pany’s new apparatus research 

at Murray Hill, N. J. Though 
away from Metropolitan New 

site is definitely in the country. 

ings are located on the crest 

hill overlooking the Passaic river 

Main building, of welded fran 
struction, has 78,000 sq ft of fi 
In addition, there are two serv 
ings—an acetylene generator hous 
combination boiler room and gar 
of the laboratory space is serv 
outlets for high and low pressur 
acetylene, nitrogen, city gas 
pressed air. Electric current is 
at 440 volts, three-phase, and 
single-phase. 

In addition to the main high-cei 
machine shop and test and assembly are: 
where special experime ntal machinery a 
prototypes of production equipment 
made, there is another high-ceiling 
especially vantilated flame-proof area { 
conducting experiments in the combusti 


of gases and processing of metals. Ther 
are also a number of conventional. sery 
laboratories and an X-ray room, chem 
laboratory, mechanical testing laborat 
and metallographic laboratory. Specia 
equipped laboratories include a 
pressure oxygen laboratory and a 
pressed-gas cylinder testing laborat 
Some 250 engineers, metallurgists, 
icists, chemists, technicians and machi 
are using the facilities briefly 
above to crexte new processes and ¢ 
ment for the welding industry and t 
about continual improvements in the 
acetylene and arc welding methods a 
apparatus. Among the important resea 
projects now being conducted 
the injection of industrial gases 
ten metals; (2) the oxy-acetylene 
of steel while metal is still hot, and 
the surface-conditioning of stair 
One of the newest of the indust 
applications involves the use 
as an aid to the combustion 
steel melting and in _ hot-metal 
Test work already conducted in th 
hearth furnace indicates that the 
long period involved in melting aow 
scrap may be shortened by as 
Another application of oxyger 
the cutting of hot blooms and b 
usual steel mill practice is t 
blooms mechanically with a she 
cost of equipment is around 
cost of maintaining it is also 
stantial. For these reasons, r¢ 
of hot cut-off shears with oxyg¢ 
machines appears to be attract 
economy of this substitution is 
upon the ability to make cut 
approximating those of the shea 
search efforts are directed at sp 
the oxy-acetylene cutting proct 
Initial experiments in refining 
have been made by injecting ox 
the molten bath of the open-heart 
to bring about rapid carbon 
This results in raising productio1 
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when compared with the slag- 

actice. This use of oxygen has 
become a production tool for plants mak- 
ing low-carbon steels. 

Scarfing of stainless steel has been 
made possible through the use of a flux 
which has the property of reducing the 
melting point of the refractory oxides 
formed. The flux is injected into the 
oxygen stream in powder form and passes 
through the flame to come into intimate 
contact with the metal being scarfed. 

“Heliwelding,” a descriptive term origi- 
nated by Air Reduction to cover its activi- 
ties in the field of inert-gas-shielded arc 
welding, has attained commercial impor- 
tance during the war years in meeting 
the need for a better method of welding 
magnesium, aluminum and stainless steel. 
One application of the process at the Airco 
research laboratory is shown in the accom- 
panying picture. 











ELECTRONICS control the automatic “Heli- 


welding” of this stainless steel drum 


* * * 


Reorganize 

Navy Library 

TecHnicaL Library Consultants, Inc., 

N. Y., specialists in library organization | . os . a og 

and files, has catalogued, classified and | “sans a nape a 
completely reorganized the scientific col- | Ci Please send copy of free 64-page catalog. 
lection of the Naval Postgraduate School, 

Annapolis, Md. The latest approved scien- OIRO. <eiccscvnssecicncicensnistiissubenetbincisbtssoosevebstel 
tific methods were applied, featuring clas- | Address 

sification adaptations for aeronautics, elec- | : City & State 

trical engineering, radio, electronics and 

nuclear physics. A complete library man- 


ual has been prepared and references to USE THIS ONE 


procedures of special interest, including 


welding, may be obtained from Technical AY 0g Ss 
Library Consultants, Inc., 347 Madison OURCE fF UPPLY 
Ave., New York City 17. 


+ s . 


Amsco Opens Two 
Non-ferrous Foundries 


NATIONAL BEARING division of American 


Brake Shoe recently opened two new non- 
ferrous foundries at Niles, O., and Mead- 
Pa. The latter replaces an older 
in that location and will produce 
e bearings and castings, specializing 
pper, brass and bronze for railroads, 
mills, ete. 
Niles facilities will manufacture £ 
id journal bearings. The two plants . ng 
sent part of a $15,000,000 modern- ' ae 
and expansion program. 
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a TRINDL ious: 
Osa) =ARC WELDERS 


orn Sats. of Models for Every Welding Job! 


“JOB TESTED” TRINDL WELDERS, outstanding in the welding 
field because of the Simplified Operation and Ruggedness of Design 
and Construction, are unbeatable for practical efficient low cost 
operation. TRINDL WELDERS, preferred for general industrial, farm 
and automotive production, construction, maintenance and repair, are 
available in a range of models for every type of shop or welding job. 


DEPENDABLE TRINDL WELDERS, WELDING 





.. SUPPLIES AND ACCESSORIES ARE AVAILABLE 
TO SAVE YOU BOTH — TIME AND MONEY... 
-. Write, wire or phone today for particulars and catalogs 


JOBBER AND DISTRIBUTOR INQUIRIES INVITED 
Write for Selected Distributor Plan, 


TRINDL PRODUCTS LTD., 17 E. 23rd St., AW, Chicago 16, Il. 

























BBB CARBON BRUSHES... 


ANY size 
ANY rye 
ANY GRADE 


There is a BBB Brush for every type and 
make of welding equipment. Each is de- 
signed as an exact replacement part for 
the equipment designated — each is guar- 
anteed to perform satisfactorily — each 
benefits from BBB's 57 years of manufac- 
turing experience. For Brush service you 
can depend on, ask your Jobber for BBB 
Brushes by name. 





A COMPLETE LINE OF CARBON WELDING SUPPLIES. In addition to Brushes, 
the BBB Line includes Keen-Arc Carbons, Carbon and Graphite Electrodes, Car- 
bon Welding Paste, Carbon Rods and Welding Plates. Write for indexed and 
illustrated catalog. 









BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero Ill. 
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| Germans Develop 


Super Carbon Are 

DevELOPMENT of the “high-cur: 
bon are by German scientists is 
in a newly published OTS report 
by Dr. Wolfgang Finkelnburg, a 
scientific consultant. This typ 
is said to be so far above the 


| carbon arc in temperature, radiat 
| sity and intrinsic brilliance that 








essity, the present form shoul 
ferred to as a “low-current arc.’ 
kelnburg declares 

Genesis of the high-current 
back to 1912, when Heinrich 
Meiningen, Germany, found that 


carbon anode containing fluoride: 


rare earths could stand several times 


mal current density. An arc fo: 


a solid carbon anode begins hissir 


cannot be used as a light sour 


current higher than 40 amp per s 


meter. When the Beck cored carl 


l al 
is overcharged, however, it forms 
positive crater in front of which appear 
a flame of brilliant light called. 
flame,” “Beck-flame” or “tail-flame 

When Dr. Finkelnburg operated 
Beck ‘arc in argon gas at high 
the above flame did not appear at 
and it showed only in a reduced for 
when a 6-mm positive carbon was 
at 100 amp. This rather surprising 
havior, the experimenter believes, is 
by the metastable energy states 
argon atom. Because of the high tem 
ture of the are stream, there is a ra 
high concentration of metastable 


which, being electrically neutral, 


to diffuse also into the anode drop reg 


The complete 226-page report 


81644) “The High-Current Carbo 


is available at $5.75 per copy 


V ‘ t * 


should be addressed to the Office of 


nical Serviees, Department of | 
Washington 25, D. ( 


Airco to Expand Process 

Engineering Facilities 

An expansion of Airco process ¢ 
ing facilities for the purpose of 1 
chemical manufacturing and dis 
costs through an intensified prog 
the development of more economi 
and methods was recently annou 
President C. S. Munson of Air R 
Sales Co. The project staff, w 
direction of C. 3. McFarlin, will 
trate its immediate activities on 

velopment and application of new 
proved processes for the manufa 
the company’s existing line of 

products.” Plants for the expat! 

gram are under construction at 5 


Conn. 
. > . 


Hobart Chicago Distributo: 


Moves to New Address 


Hopart Wetper SALes AND SER\ 
cago distributor for Hobart Brot! 
has moved its offices and fa 
7426 S. Halsted St., Chicago 21 
Miller is owner and sales manag 
outlet. 
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Independent Oxygen 

Group Meets in Mexico 

InpePENDENT OxyceEN MANUFACTURERS As- 

SoclAat will hold its annual business 

meeting at the Rotary Club, Mexico City, 

February 18, 19 and 20. Highlighting the 

meeting will be a discussion of the various 

roblems and aspects of the manufacturing 
stribution of compressed gases and 
I oducts. 


Editor is Guest Speaker 
at Two AWS Sections 
r B. Jerrerson, chief editor of Tue 
Weipinc ENGINEER, recently spoke before 
Michiana Section of The American 
Welding Society, South Bend, Ind. He dis- 
cussed latest developments in the gas, arc 
ind resistance-welding fields. 
Mr. Jefferson was the 
guest speaker before a joint meeting of 
Sections of the AWS and 
{merican Society of Mechanical Engineers, 
ld in the People’s Gas,-Light and Coke 
mpahy auditorium. He spoke on the 
“What the Holds for 
Welding.” 


On January 16, 


he Chicago 


Future 


subject, 


Tool Engineers to Meet 
Next March at Cleveland 


[He sixth annual industrial exhibition and 
annual meeting of the American Society of 
fool Engineers will be held March 15 to 
9 in the Cleveland public auditorium. At 
present writing, more than 225 firms have 
contracted for 65% of the available ex- 
hibition space. Attendance of tool and pro- 
duction engineers from the United States, 
Canada and Europe is expected to exceed 
the total of 58,831 recorded at the fifth 
exhibition, held nearly two years ago in 
Cleveland. 


New Aluminum Plant 
Built Near Mexico City 


MEXICAN 


demands for aluminum fabri- 


ated products will be met in part by 
a new aluminum sheet mill at Cerro 
Gordo, 13 miles from the business center 
of Mexico City. Aluminio Industrial Mex- 
anao, S. A., the new Mexican aluminum 
rm, will fabricate sheet aluminum from 
\anadian ingots produced at Arvida, 
V 1ebec. 
In addition to the sheet mill and a foil 
ompletion plans ‘call for an alumi- 
num paste plant, to be ready for operation 
some time this year. Present annual ca- 
pacity is set at approximately 3,000,000 Jb. 


al - . 


Linde to Expand 
Peoria Facilities 
Linne Arm Propucts Co., has begun con- 
of an oxygen filling station and 
e producing plant at Creve Coeur, 
iburb of Peoria. Plans also in- 
warehouse for the distribution 
le. The plant and filling station 
d on Wesley Road, 





More WELDING | 
going on here......-4uaM 


More welding and less time spent 
in flopping, propping up and crawl- 
ing around weldments is the end 
result of the C-F Positioners in 
this welding department. 


Mounted on C-F Welding Position- 
ers, weldments can be quickly 
brought into position for a down- 
hand pass—better, more uniform 
welds with resulting economies 
and production increases follow. 
Welders spend more time welding 
when they work with C-F Posi- 
tioners because one “set-up” on 
the table allows them to maneuver 


the job without assistance, whether 


CULLEN-FRIESTEDT CO., CHICAGO 


hand or power operated Posi- 
tioners are used. 


Power operated, variable speed 
C-F Positioners, with table rotation 
speeds in any range from 0 RPM 
and up, coupled with table tilt to 
135° from the horizontal make 
them the logical choice for any pro- 
duction welding operation. Like 
all C-F Positioners, they have 
drilled tables for easy set-ups or 
tables can be quickly removed for 
installation of special fixtures or 
jigs. Write for Bulletin WP 22. 
CULLEN-FRIESTEDT CO., 1309 
S. Kilbourn Ave., Chicago 23, Ill. 


23,14LL. 














HARD FACE TIR 
with | 


OLMONOY 


In 45 minutes you can apply 
Colmonoy No. 6 to the outside links 
of a complete set of tire chains, at 
the places the chain bends around 
the tire. You apply it only at the 
“wear spots.” For a set of 600 x 16 
chains you will require only 13 oz. 
of Colmenoy — and the chains will 
wear 4 to 5 times as long, give better 
traction and greater safety. Your 
customers will be happy. They won't 
have to wait for a taxi or truck to 
push ’em out of an icy parking spot. 
They won't skid on slippery roads 
and dent that shiny new fender. 


Write for Catalog 


Describes full line of 
Colmonoy Hard-Facing Alloys 


‘2: en Ok aE On, Om 4 


Hord Facing 


19345 JOHN R STREET : 
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Cash Those EXTRA PROFITS Now 


E CHAINS 


F 


ORDER TODAY 


Get a 1 or 5-pound trial order of Colmonoy 
No. 6 from your jobber, and be ready for 
this profitable winter operation. If your 
jobber does not yet carry Colmonoy, order 
direct and give us your jobber’s name. 


CORPORATION 
Alloys 
DETROLT 








FOR 
Specially Designed 


MOTOR 
BRUSHES 


FOR 
INFORMATIVE 
CATALOGS and 

MOTOR 
LISTINGS 


FOR THE 
ANSWER TO YOUR 


MOTOR BRUSH 
PROBLEMS 


COMPANY 


12508 BEREA ROAD 
CLEVELAND 11, OHIO 











Frank M. Sweeney is the new Baltimore 
district sales agent for The Champion 
Rivet Co. He will handle the sales of 
rivets and welding electrodes for railroads 
and industrial users in Baltimore, Wash- 
ington, Richmond and Norfolk. At the 
same time Lew Givpert takes over the job 
of sales representative for Champion in 
the New York area. He will confine his 
activities to northern New Jersey and met- 
ropolitan New York. 


The Board of Directors of General Elec- 
tric Co. recently elected Henry V. Erpen 
a vice-president of the company and JoHN 
D. LockTon as treasurer. Mr. Erben also 
becomes general manager of the apparatus 
department. He succeeds Roy C. Murr, 
who retires after 42 years of service with 
G-E, while Mr. Lockton takes the place of 
retiring Jesse W. Lewis, a member of the 
company for 37 years. 


7 cal 


Artnur J. Wittiams, metallurgical engi- 
neer, has been made a member of the staff 
of Battelle Memorial Institute, Columbus, 
O., where he will conduct research in 
welding technology. Mr. Williams holds 
a Bachelor of Science degree from the 
University of Pittsburgh and for the past 
four years has been affiliated with the 
U. S. Bureau of Mines. He is a member 
of the American Society of Metals. 


L. F. McCarrrey, special engineer for the 
metal industries of the Allis-Chalmers in- 
dustrial sales department, is now located 
at the company’s Pittsburgh district office. 
Mr. McCaffrey’s services will continue to 
be available to all of the company’s re- 
gional, district, branch offices and products 
departments on matters concerning steel 
industry problems. 


. . 


Vice-ApMiraAL Georce F. Hussey, Jr., 
USN (Ret), wartime chief of the Navy’s 
Bureau of Ordnance, recently joined the 
staff of the American Standards Associa- 
tion as administrative head. Admiral 
Hussey will continue to serve the nation 
by directing the codperative efforts of in- 
dustry, consumers and government in the 
problem of standardization. 


T. Norman Wittcox has been appointed 
manager the methods and equipment labo- 
ratory of the plastics division of General 
Electric’s chemical department. 


Johns-Mansville Corp., New York, has a 
new production superintendent. He is 
J. L. Murer, who succeeds S. K. Cooper, 
resigned. 


gy 


This set of books make; 


MASTER 
MACHINISTS 


and leads 


to biggersaae 
pay! 














HIs big home-study and refer. 
£ ibeal course gives you the prac. 
tical facts on machines and meth 
you need to advance in machine s| 
work. Take advantage of the ot 
man’s experience as found in book: 
to solve your problems, increase | 
efficiency with 


AMERICAN MACHINISTS' 
LIBRARY 


6 volumes, 2516 pages, 2368 illustratio 


scores of charts and tables 


These books answer your questions on 

and machines —tell what you need t 
about the operation of machines of 

and sizes for the whole range of meta! 
forming, and finishing operations—show byt 
diagram, and illustration the essent 

of setting up work, adjusting machines, s 
ing feeds and speeds, determining pressur 
handling materials, devising short t 


What the Library gives yo 


— complete guidance in the operatio 
used in turning and boring practice 
descriptions of all important machi 
of operating them 
data on speeds and feeds, new 
materials, use of coolants t 

- practical information on grinding 
abrasive wheels, showing what they do, |! 
erate them, and how to make best use 
various types of work. 
training in all the operations performed 

and surfacing materials 

descriptive data on all aspects of gea 

tice, useful in shops of any size 

essentials of selecting machines, setting 

and handling operations in reaming, ta 

ing, shaping, slotting, milling and broac! 


No Money Down 


You can examine these fact-packed books f 

without obligation to buy. Remember, if y 

keep them you save $2.50 on the price of 

bought separately. In additior 

monthly installments — while you lear 
send the coupon today! 


10 DAYS' FREE EXAMINATION 


Meee eee eee eee eee eee ee eee 
8 McGraw-Hill Book Co., Inc., 330 W. 42 St., NY 18 


! 
Send me the American Machinists’ | 
volumes, charges prepaid, for 10 days’ « i 
tion on approval. I will send you $4.0 , 

g days and $4.00 a month until the special i 

g $20.00 has been paid. Otherwise, I wi r 

g the books postpaid { 

! 
1 
! 
! 
i 
! 
I 


Easy Payments 


' Name 


' 
8 Address 
g City and State 
: Company 
§ Position 2-454 


Sees Se ZB SB Be ee es eee eee ans 
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lav Foos, formerly editor for McGraw- 
Hut Pusuisainc Company’s Washington 
News Bureau, has accepted a position with 
the Washington Bureau of The Buffalo 
Evening News. Joun Foster takes over 
the responsibilities of Mr. Foos. He is also 
a McGraw-Hill man coming from Aviation 
Week magazine. 


The separate departments of explosives 
and electrochemicals of E. I: Du Pont De 
Nemours and Company have new general 
managers. They are Harry F. Brown, 
explosives, succeeding WILLIAM H. Warp, 
now a vice president of the company. 
Samuet G. BAKgR succeeds retiring F. S. 
MacGrecor in the electrochemicals de- 
partment. 


N. Georce Betury and Harry C. Pratr 
have the new titles of vice-president and 
works manager, respectively, of the engi- 
castings division of American 
Brake Shoe Co. Both men will have their 
headquarters in the Rochester, N. Y., 
division office. 


neered 


Appointment of M. W. Reep as chief engi- 
neer was recently announced by U. S. Steel 
Corp. R. Conran Cooper has also been 
given a new job with the company. He js 
now vice-president of 


neering. 


industrial engi- 


Arrrep J, Otson succeeds Ray C. Pace 
as assistant sales manager of the Chicago 
plant of Joseph T. Ryerson & Son, Inc. 
Mr. Page assumes the duties of sales 
manager of the company’s new steel serv- 
ice plant under construction in San Fran- 
cisco 


. * 7 


Roy E. McCiuskey has been appointed 
ce-president in charge of sales for R. G. 
eTourneau, Inc., Peoria. He succeeds 
Oscak W. Netson, retired. Ropert F. 
NeLson has resigned as vice-president and 
assistant to the president but will con- 
nue as a member of the board of direc- 
s of the company. 


THomas V., 
member of the Board of Directors of The 
Lincoln Electric Co. to serve until the 
next annual election. 


7 * 


TI e 


luties of marketing the products of 
ube 
v 


urns, Inc., is now in the hands of 
5. Wuentnorr. He is located at 
Houston, Tex, 


\m J. Hennessy has been given the 
Pittsburgh district sales manager 
special chemicals division of the 
vania Salt Mfg. Co. 


. * al 


VERS, formerly of A. O. Smith 
now a member of the sales staff 
Steel Supply Co. 


THI 





WELDIT 


GASAVER 














With Weldit Gasaver installed the 
operator simply hangs his torch on the 
handy lever rod of the Gasaver. The 
weight of the torch pulls the lever rod 
down, closing the valves of the Gasaver, 
thus shutting off both gas and oxygen 
intake lines. The usual idle flame and 
needless waste of oxygen and gas be- 
tween operations is thus eliminated— 
no fire hazard or danger of injury 
to workers. 


When the torch is again 
picked up for further 
welding operations, the 
operator passes it across 


994 OAKMAN BLVD. 


SINCE 1918 


the pilot light of the Gasaver, thereby 
instantly igniting the torch at the pre- 
adjusted flame, ready for work — no 
adjustments to make. 


Gasaver can be installed any convenient 
place on the line between regulators 
and torch. Most of America’s largest 
production plants are now Gasaver 
equipped. 

Listed as standard by Underwriters’ 


Laboratories and by New York City 
Board of Standards and Appeals. 


Some distributor territory 
still available. 


INC. 


© DETROIT 6, MICH. 








KoykKKa has been named a | 





The 
Welders 
Favorite 


THE 
IMPROVED 
“ROUND FILE” 


GAS LIGHTER 


Many superior design and construction 
features combine to make the Improved 
"Round File" the most efficient and 
economical torch lighter. 


An unusually large file area (approx. 
one sq. in.) is provided. The file is of 
superior quality, hardened in our own 
factory. Spark metal is of large diam- 
eter and the patented cartridge hold- 
ing the metal locks exactly into po- 


sition, permitting instant replacement. 


SAFETY GAS LIGHTER CO. 
( Est. 1901) 


LYNN, MASSACHUSETTS 





PIERCE 


GOVERNORS 


PIERCE 
SERVO 


GOVERNORS 
* 


BELT-DRIVEN UNIVERSAL 
TYPES FOR ALL ENGINES 


Special Governors for Chevrolet, 
Ford, Chrysler, Willys and most 
other standard engines. 

* 

« See Your Welding Supplies Dealer 
or write to 


THE PIERCE GOVERNOR CO., INC. 
1607 Ohio Ave. Anderson, Indiana 
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welding 


champs use 
Callite 


PURETUNG 


99% PURE TUNGSTEN WELDING ELECTRODES 


electrodes for atomic hydro- 


gen, helium and argon arc welding 
Because... 

1. welds are extremely ductile, uniform, 
sound and smooth. 

2. Puretung rods retain their rigidity and 
thereby speed welding. 

3. Puretung rods are consumed slowly and 
appreciably reduce ‘‘down"’ time. 

4. resultant welds require a minimum of 
grinding and finishing, hence, cut over- 
all costs. 

Send todoy for Bulletin #154. Our engineers 
will be glad to discuss Puretung with you. Callite 
Tungsten Corporation, 549 Thirty-ninth St., Union 
City, N. J. Branch offices: Chicago and Cleveland. 


a" Colbie 


idwestin 
Standard or special-polished, clean and 
black. 7 standard dia.; 12” lengths; 
rondom lengths and other dia. on order 
SPECIALISTS IN THE FIELD OF TUNGSTEN METALLURGY FOR OVER 30 YEARS 


= 














ALADDIN 


ROD AND PATENTED METHOD 
H_ATAD DIN NOD Fn) 


NO PUDDLING ® NO FLUX 


Weld White Metal 


(POT METAL - DIE CAST) 


Solder and Braze Aluminum 
Easily and Quickly 
with Gas or Carbon Arc. . . 
RADI HOD) 


Melting Point 732° F. Tensile Strength 
lbs/Sq. in. 47,300. Shearing Strength 
lbs/Sq. in. 45,800. Meets Air Corps 
Specification No. 10302. Instructions 
with every pound. Sizes 1/32", 1/16", 
1/8", 3/16", 1/4", and Complete As- 
sortment. 


PRE-WAR PRICES 


SEE YOUR JOBBER OR 
WRITE US FOR INFORMATION 


ALADDIN. 
ROD & FLUX MFG. CO. 


GRAND RAPIDS, MICHIGAN 























Abrasive Belt Grinder 


2,429,621. Henry R. HERCHENRIDER, 
Mount Lebanon, Pa., assigned to MINNE- 
soTa Mininc & Merc. Co., St. Paul, Minn. 
Filed June 4, 1943. Issued Oct. 28, 1947. 

This machine comprises a frame, a plu- 
rality of rolls including a presser roll 
mounted in the frame for supporting an 
endless abrasive belt, means for driving 
the belt, frame-support pivots on the frame, 
a frame-supporting yoke having arms that 
straddle a flight of the belt, bearings in 
the arms of the yoke adapted to receive 
the pivots to support the frame pivotally, 
means in the yoke for opening a portion of 
it temporarily to permit insertion or with- 
drawal. Provision is made for temporarily 
supporting the frame while the yoke is 








Cable Address “Aladdinco” 


96 


open. 


Coated Welding Rod 


2,429,175. Paut CHRISTIAAN VAN DER 
WILLIGEN, JOHANNES JAcoBUS KREUPELING, 
and JoHan Jacos pe Jone, Eindhoven, 
Netherlands, assigned to Hartford National 
Bank & Trust Co., Hartford, Conn. Filed 
Sept. 5, 1945, in the Netherlands Aug. 8, 
1942. Issued Oct. 14, 1947. 

A welding rod for arc welding comprises 
a core of weld metal and an electrically- 
conductive coating on the core comprising 
weld metal in a finely divided state. The 
amount of the metal in the coating ranges 
from 35 to 85% by weight of the total 
metal in the core and coating. The former 
core constitutes at least about 15% of the 
weight of the weld metal. 


Refining Aluminum 


2,429,221. James A. Davis, Columbus, 
Ohio, assigned to Tue Batrette Devevop- 
MENT Corp., Columbus. Filed Oct. 2, 1945. 
Issued Oct. 21, 1947. 

A method of refining the grain structure 
of aluminum containing magnesium-base 
alloys. Item entails the bringing of such 
an alloy into contact with a carbide of the 
group consisting of silicon carbide, alumi- 
num carbide and manganese carbide while 








the alloy is in the molten condition. 





) 


HARGRAVE Clamp: 
cE) > 



































while you Weld it! 














Designed specially for welding operations is the 
No. 43 Welders’ Clamp. The screw is a patented 
special alloy that permanently resists loading 
(not plated). The ball and socket tip are on to 
stay .. . frame is heat treated and designed; 
give greatest strength for weight. 


Write for Catalog showing Complete Line 


There is an Industrial Distributor stock near yc 


The CINCINNATI TOOL Co, 


1944 Waverly Ave 


Cincinnati |2, 0 





Stuart Monolithic Filler assures mar 


imum capacity in minimum pump- 
ing time. 
acetone spitting and gives you cy 
inders that withstand hardest serv- 
ice. All sizes. We also sell new and 
used cylinders for other gases. 


Its design eliminates 


STUART OXYGEN CO. 


351 California St. San Francisco 4 
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Electrode Holder 


2,429,825. Harotp R. Karuirsoscn, 4 RA7I i G ra | if GS 
Bridgeport, Conn., assigned to THe ELec- 
Cleaner Steel Sheets rROLOY Co., Bridgeport. Filed Dec. 28, 


snl OP 
1944. Issued Oct. 28, 1947. ana mtAped 


Before Welding! ie re PREFORMED 
nation comprises Y 


EXT time you're called on a body having . Li . | a ~ f ; Siluer & Copper 
to turn out a run of light tapered bore to # aE ss 

butt-welds in a hurry, try pre- hold the electrode | - ae 

cleaning steel sheets with a and a cap located “ ah Precision made 
ciali i cali é he opposite 3 ’ 

specialized Oakite alkaline-type at the opp 7 

compound. You'll discover that end. It is thread- from large stocks 


. ed i oO i - . ofe e 
fast, thorough Oakite removal ||| ©! into an en. to your specifications 
of shop dirt and oils is your best Me. ae wig 


assurance against pin holes and | a fluid tight seal. N \ PROMPT SERVICE 
bubbles. | A plunger, slidea- l 

Check with the Oakite Techni- ||| >!y mounted in a Bh * ATTRACTIVE PRICES 
cal Service Representative | bore in the cap, } 


nearby. He'll show you how = ae y 
Oakite pre-cleaning improves bine in the ole ¢ 
and speeds welding output. Or : 


, : < | at the adjacent 
write direct for detailed data. | end of the body member; a grove in the 


No cost... no obligation. | plunger is in alignment with the termina- 


tion of the axial bore therein. Passage- Write for complete 
OAKITE PRODUCTS, INC. ways extend from the cap exterior to the | 


ion and prices 
Ts Thames Street, NEW YORK 6, N.Y. groove and to the enlarged bore whereby information - P 


Technical Service Representatives ve sar a cooling medium may pass through the | SAMPLES 
United States and Canad. : : PON REQUEST 
Principal Corian of SSived Sets and Gonads axial bore of the plunger to the welding UPON & . 


[hore ofthe cap and the second paseageway | | THE CLEVELAND PRECISION 
» tiibce sche, bended’ to sie stazeer | | RING AND PRODUCTS CO. 
permits holding the ring in fluid tight 4501 Prospect Ave. 

| relationship to the second enlarged bore. | CLEVELAND 3, OHIO 


* - * 

















| Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 


























Welding Electrode | i) 


2,430,701. ArtHuR A. Bernarp, Chi- WELDIN G 


cago, Ill., assigned to NATIONAL CYLINDER ral ] AND 
Gas Co., Chicago. Filed April 8, 1946. ’ 


THE COMPLETE LINE | feccea Nov. 11 1047. . 
OF CYLINDER TRUCKS In a welding elec- Ge = 


trode for forming an VP Ax” 
arc enclosed by an pS y FLUXES 
inverted crucible, a ‘ - 

SAN ¥ @ 


metal core has a plu- 
rality of generally 


longitudinally extended ribs forming 1. TIME SAVING _ 2. QUALITY 


grooves with at least one conductor spi- 


rally wound on the core to cross the PRODUCING 3. PERMANENCE 
ribs in contact. A sheath of flux material IN RESULTS 4.COST REDUCING 


is in the grooves and overlays the ribs with | 
a spiral conductor being exposed at the ‘ 
periphery of the electrode for conduction. | %& When you are welding or brazing get 
At least 30% of the total cross-sectional the advantages of METAL BOND prod- 
| | ucts. A type for every need. Each de- 
defined by the outer edges of the ribs. livers quality results more easily and 


] 
es r ‘ | | inexpensively. 


| | te Make your own test of METAL BOND 
Flame Straightening | products. Find out why METAL BOND 
2.428.825. Roman F. Arno tp, Houston, | is so widely used and why users stand- 
| Tex., assigned to THe Linpe Air Propucts ardize on these products. 
Co., New York City. Filed Feb. 27, 1941. 
Issued Oct. 14, 1947. 


Vhatever your need, ALWELD makes it. | A method of altering the shape of a 
jels to carry all sizes of cylinders. 

stable with semi-pneumatic tires. petit ‘ 

from your distributor. Write for surface portions on opposite sides to dif- 


"e Dist ‘butorshi lable © | ferent depths. The depth of heating and METAL BOND MFG. CO. 
Po ae agg ae enny | differential in depth is sufficient to pro- 3201 KOSSUTH AVE 
W E LD c D T F U C K | duce a relative outward displacement of | . 


AND SPECIALTY CO. | the surface portion heated to the greater | ST. LOUIS 7, MISSOURI 


W. Grand Ave., Cheago 22, Illinois | depth. 











| area of the sheath lies within a circle 





% Send for our handy-size catalog now. 
It contains much helpful welding, brazing 


and soldering information. 
| metal object comprises locally heating 














THE WELDING ENGINEER—FEBRL ARY, 1948 





























W-AL-C€0 


for Welding of 











Brazing 716 (low 















ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 
Types 25, 43 and 52 


temperature) 





FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 








Aluminum 







744 Broad St., 





Solder 


White Metal 
Welding Alloys Manufacturing Co. 


Newark 2, N. J. 














Soldering Iron 


2,430,666. Water Ratpu Burcer, Vin- | 


Ind. 
1947. 


Filed Nov. 5, 


cennes, 


Nov. 11, 


1945. Issued 





A soldering iron comprising an outer | 
tubular conductor, an inner solid conduc- | 


tor having a cup on one end of a cylin- 
drical electrode terminally secured in the 
cup, a copper head secured to one end of 
the outer conductor and apertured to re- 
ceive an electrode. A coil spring is used 
to bias the solid conductor in one direc- 
tion, maintaining cup, electrode and cop- 
per head in contact. A block of insulative 
material in the other end of the outer con- 
ductor, a boss on the solid conductor inter- 
mediate the ends, with the spring being 
compressed between boss and block. Leads 
are 
indent wherein an end of one of the leads 
is secured. This indent makes contact 
with the block to retain it within the outer 
conductor. 




































y 






solderi 


No. 1-A 
Fits 


S 
No. 1-8 urner 


No. 2-8 
Fits Large 









Sole National Distributors 


20787 


“a. 
The Original 
SLIP-ON 


SOLDERING TIP 


U.S. PAT. # 2294816 


AProven Soldering Aid! 


Takes guesswork out of 


Torch HANDY TIP'CO. TOLEDO, 0. 
ANZICK MFG. CO. 


MOUND ROAD VAN DYKE, MICH 


Nd 


ng. Saving time 


and money. This handy 
Slip-On Soldering Tip 
fits any welding torch, 
operates on the simple 
mala Card ew of the Bunsen 


uses air in- 


Fits Lorge Torch stead of tank oxygen 
Flame 2° Wide : cuts acetylene costs 
A No. 2-A in half—saves solder. 
its Small Torch 


Mig'd 


408BERS 
WAN 
























Annealing Furnace 


2,432,239. CrLarence B. Hoax, Steuben- 
ville. O. Filed June 7, 1943. Issued Dec. 
9, 1947. 

An annealing furnace consisting of a 
muffle having a compartment formed by 
annular inner and outer walls that are 
spaced apart and provided with a cover. 
These are disposed around a central space, 


secured to both conductors with an | 


the compartment also has enclosing walls | 


extending around the 


same, in spaced | 


arrangement to the outer and inner wall. | 


Means are provided for directing heating 
gases through the spaces between the 
compartment and the enclosing walls, in 
defined paths, the gases being directed 
upwardly along the outermost wall surface 
of the compartment, across the top and 
down the opposite side in separate paths. 


+ > > 
Metal Solder 
2,431,611. Georce Durst, Attleboro, 
Mass., assigned to Metats & ContTROLS 
Corp., Attleboro, Mass. Filed March 9, | 
1944. Issued Nov. 25, 1947. | 


A composite metal solder composed of | 


an alloy of silver, copper, zinc and cad- 
mium. The alloy is no thicker than .005 
of an inch and consists of particles em- 








“ANTI-BORAX” 


FLUXES | 








SO IMPORTANT ..... 
YET COST SO LITTLE 


“Anti-Borax” Fluxes are GOOD... 


are GUARANTEED. For best noe 

welding cast iron, brass, bronze, malleable 

iron, stainless steel, and aluminum use 

“ANTI-BORAX” Fluxes. 

® No. | Cast Iron Welding Flux 

® No. 2 Brazing Flux for Brass, Bronze 
etc. 

@ No. 4 “Brass-Cast” 
Welding Cast Iron 

@ No. 5 Aluminum Flux for Cast Alumi- 
num 

®@ No. 8 Aluminum Flux for Sheet Alumi- 
‘num 

® No. 9 Stainless Steel Welding Fu 

® No. I! Tinning Compound 

® No. 16 Silver Solder Paste Flux 


Flux for Bronze 


Send for free samples 


Manufactured only by 


ANTI-BORAX COMPOUND CO, 


FORT WAYNE, IND. 











bedded in tin, which comprises 25% of | 


the weight of the solder. 
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CORRECTION 


In advertisement 
appearing on page 
78 of January issue 
we referred to the 
13th Edition of the 
Welding Encyclope- 
dia. The current Edi- 
tion is the | 2th, not 


13th. 
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HESE nine superior alloys are 
made to exacting specifications, 
and conform to the standards of 
the Resistance Welder Manufacturers 
Association, to give you a maximum 
of service at the lowest possible cost. 


TUFFALOY 


RESISTANCE WELDING ALLOYS 


TIPS « FORGINGS « DIES 
BAR STOCK e CASTINGS 
SEAM WELDER WHEELS 
TUBE MILL WHEELS 
Write for Tuffaloy bulletin. It gives 
you the latest RWMA standards and 
recommendations, and shows how well 
the Tuffaloys fit in to take care of all 

your resistance welding needs. 


WELDING SALES 


and engineering company 
8750 GRINNELL AVENUE, DETROIT 13, MICH. 








WOOLDRIDGE ALFLUX No. 3 
CAST ALUMINUM BRAZING FLUX 


ALFLUX No. 3 is @ multiple purpose flux 
which has been developed especially 


for Soldering and Brazing 
Steelto Aluminum Aluminum castings 
Copper te Aluminum Aluminum Sheets 


ix may also be used with good results 
er metals. ALFLUX No. 3 is manu- 

of the highest quality pure chemicals 
nave been thoroughly and carefully 
nded It is an exceptionally fine flux 
‘heres to the surface to be brazed and 
°s a faster and more economical weld. 


WOOLDRIDGE ALUMINUM WELDING 


WOUCTS. INC. Glastonbur , Conn. 














Automatic Hardfacing 

2,431,781. Ropert L. Wacner, Niagara 
Falls, N. Y., assigned to Haynes STeELLITE 
Co., New York City. Filed July 3, 1943. 
Issued Dec. 2, 1947. 

Automatic apparatus for hard-facing a 
revolutionary object whose surface is in- 
tersected by the axis of rotation. It com- 
prises means for supporting the object 
face-up; means for rotating such support 


upon the axis of rotation; means for di- | 
recting each of a row of bodies of protec- | 


tive metal into contact with 
portions of the surface within an elongated 


welding zone. In this position the welding | 
zone extends from the axis of revolution of 


the object to an outer margin. A torch 
directs heat upon the surface within the 
welding zone and upon the bodies of pro- 
tective metal. A means is also provided 
for reciprocating the flames and row of 
bodies of protective metal in unison along 
paths contacting the surface within the 
welding zone between the axis of rotation 
and an outer margin of the surface; addi- 
tional heat may be placed upon a surface 
of the object remote from the rest. 
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Electrode Holder 


2,432,836. Wiuuram A. Ternes, Detroit, 
Mich. Filed March 23, 1944. Issued Dec. 
16, 1947. 

In an electrode holder, the combination 
of a jaw assembly embodying elements 
to releasably retain welding material. A 
handle by which the jaw assembly may be 
manipulated, switch mechanism for con- 
trolling the connection between the jaws 
and a source of power including a switch 
operator for actuating the mechanism be- 
tween circuit-interruptions is provided. 


| Means for controlling the jaw elements, 
| each being actuable independently of the 
| position of the other and both actuable 


by a hand of a user while the handle is 
supported. They are positioned relative 
to each other so that the user cannot actu- 


| ate one without releasing the other. 
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SPOT WELDERS 


BUTT WELDERS 
GUN WELDERS 
WELDING TIPS 


Eisler manufactures 
a complete line of 
RESISTANCE 
SPOT WELDERS 
for all types of Welding. 
SIZES FROM 


V4 to 250 KVA = 


TRANSFORMER 


FOR 
LIGHTING 


FURNACES 
POWER 


PHASE 
CHANGING 


ETC, 
Eisler's Transformers are Built to Suit Any Job 


From '/4 To 250 KVA 
also Manufacturer of Machinery for the 
Complete Production of Incandescent 
Bulbs, Radio and Electronic Tubes. 
CHAS, EISLER 


EISLER ENGINEERING CO., Inc. 


148 Go. 18th St. (near Avon Ave.) Newark 8, N. J., U.S.A. 


bic | 
TRANSFORMERS 200-KVA 
OL IMMERSED 








ELECTROLOY 


for 
BUTT, 
’ FLASH, 
7 ™ PROJECTION, 
SPOT 
and 
SEAM 
WELDING 
ELECTRODES 


Ask for our NEW catalog 
covering the MOST COMPLETE 
LINE OF RESISTANCE WELDING 
ACCESSORIES. 


THE ELEGTROLOY CO., INC. 
1600 Seaview Ave. 


BRIDGEPORT, CONN. 




















SEARCHLIGHT SECTION 


EMPLOYMENT: “* ” EQUIPMENT 
BUSINESS : OPPORTUNITIES ieneud ae Beceied 
UNDISPLAYED RATE—INFORMATION—DISPLAYED RATE: 


60c a line, minimum 4 lines. To figure DISCOUNT OF 10% if full payment is 
advance payments, count 5 average made in advance of four consecutive 





insertions of undisplayed ads (not in- 


words as a line. 
POSITIONS WANTED (full or part-time 
individual employment only), 


4 above rates. 

PROPOSALS, 60 cents 4 line an insertion. 

BOX NUMBERS ote of publication New 
York, Ch r San cisco offices 
count 1 line additional in undisplayed. 


cluding proposals). 

The displayed advertisi rate is $6.75 
per inch for all advertising appearing 
on other than a contract basis. Con- 
tract rates quoted on request. 


AN ADVERTISING INCH is measured 








% inch vertically on one column, 3 col- 


(Undisplayed is not available for equip- be S tiaiee Se wee WE. 


ment advertising) . 























Welding Spiral Tubing 
2,431,743. Davin WENDELL Feta 
Barrington, [Ill., assigned to Curicw 
Metat Hose Corp., Maywood, Ill, Fig 

20, 1943. Issued Dec. 2, 1947 
This machine for 
spiral tubing has a means for windy 
an elongated strip helically upon a mg 
table mandrel to bring the 
into juxtaposed relation. Means for wed 
ing these juxtaposed edges into tubing 
includes a roller engageable on the exs 
rior of the tubing strip and an elongad 


REPLIES (Box No.): 
you 
NEW YORK: 330 W. 42nd St. (18) 


Address to office nearest 
WELDING SHOP FOR SALE 


CHICAGO: 520 N. Michigan Ave. (11) This is an opportunity to buy an established bus!- 
ness that has been operating on a profitable basis 


4i ‘ : ” ) 
SAN FRANCISCO: 68 Post St. (4 for the past 10 years. The leading and best equipped 4 
ad —_ Welding Shop in a North-Eastern Ohio City of Sept. 
SELLING OPPORTUNITY OFFERED alg hg FF yy 5 


paid type of work such as, pipe lines, earth moving 
=% op ae ar equipment, bridges, tanks and stack construction, 
SALESMAN FOR large territory a oxy. ete. Also job shop work. 
mfer. & dist. weld. equip. sup. ake your 
own salary as high pon, aa want. Acetylene Equipment consists of Two, “almost new Lincoln 
Co. of Utah, Salt Lake City Portables—300 amp. and 200 amp., both mounted on 
: . . . trucks and completely equipped. Two M.G. sets, 


One Lincoln A.C., Four complete cutting outfits, One 
BUSINESS OPPORTUNITIES Acetylene welding and cutting combination outfit, 
Wanted to Buy 


rolls, chain-falls, grinders, vises, forge, anvil, drill- 
presses, everything necessary. Building and lots can 

Welding Supply Company. Prefer one han- 

diing gas, either west coast or south state. 


be bought or leased. Retiring to less active interests. 
Full particulars in first letter. BO 2741, Weld- 


g BO-3293, Welding Engineer, electrode wire adapted to be interposj 
ing Engineer. y 520 No. Michigan Ave., Chicago 11, Ill. between the strip and the mandrel % 
For Sale. Midwest Welding and Blacksmith 


Job Shop and mfg. business. 5 machines, 5 mandrel has a 
trained employees, 2 large bldgs. Est. 21 years and means for electrog 


Top prices. No competition. Get $1.50 sharper YOU HEAR IT EVERYWHERE wire through the hollow mandrel during 


plow, $1.00 grind sickle. $3.50 plus material 
the welding and tube forming operatiog 





resistance weldig 





strip edag 














hollow cylindrical abd 


propelling the 








for welder. (No union). County seat 10,000. 
Mfg. business set up with dealers for product. 
Business nets 4%. Owner wishes to retire. % 
Cash 2 yrs. on balance. BO 3312, Welding 
Engineer. 


"Greer Shop Training Is the Best" 


Approved for G.I. and Civilian Training ° . , 


apes Learn Arc Welding on, ee age 
serena nd oe Coated Electrode 
Learn Gas Welding on—Harris Calorific 
Oxweld, Smith, Linde and others. 2,432,773. Ricuarp K. Ler, York, Py 
ny li Se ates tee. assigned to THe McKay Co. Filed Am 
Established 1902. Call, write, telegraph or 11, 1944. Issued Dec. 16, 1947. 
phone me personally for full particulars. A coated welding electrode for welda 
ERWIN GREER low alloy, high tensile steel comprisingg 
“oe oo westen ae 5, Mlinots steel core wire. Electrode has sufi 
; carbon, silicon and manganese to dep 
at the weld locus a weld metal compris 
carbon from about .03 to .30%, sili 
from about .05 to 1.25% and mangandl 
from about .30 to not over 1.25%. Coaltial 
contains calcium 
an amount sufficient to provide a shield 
atmosphere at the weld locus compris 
principally of carbon monoxide and cart 
dioxide. 








Write for Literature 


Streamlined 


Oxygon-Aestytone Cylinder Trucks 
Proposition 
Distributors selling Jobbers 


National Welders Supply Com 
1228-30 $. Tryon $ Pro Lartott “ater c. 











WELDING SHOP FOR SALE 

ante an og tego to buy an estab- 
she usiness that has been operating on 
a profitable basis. The leading and best STAINLESS ELECTRODES 
equese arty ° shop in a southwestern 

o city of 45,000. Catering to contract- ~% 5S/ Yy— oO 
ors and doing the highest paid type of S07) Ales By A Tone sos pal 
work. This business is housed by a new ‘eit fs—25-20 (T 3i0) 
concrete block building with large over- f 8" 450% ype 
head opening doors and completely fenced. — “4 1b 
Plenty of storage space on grounds. Prac- 500 or more.. 12c/ 
tically all equipment and material are two (All guaranteed first-class condition) 
years old. In our experience in the sale of 
this type of business, we find that this is 
one of the most modern and up-to-date 
welding shops offered for sale in many 
years. The owner is retiring for less ac- 
tive interests. Prices, pictures, and com- 
plete list of equipment upon request. 


HARRY A. FINKELMAN, INC. 





carbonate or the like 


Excellent for building up before hardsur- 
facing crushers, hammers; welding man- 
ganese buckets, links; hardsurfacing trac- 
tor and shovel sprockets, rollers; also for 
welding grouser bars on tractors, 


. A. CUNNINGHAM EQUIPMEN 
REALTOR J cu G QUIPMENT 


1305 Central Avenue, Middletown, Ohio Specialists in hard surfacing 
- 2025 Trenton Ave. Phila. 25, Pa. 


THYRATRONS 


GENERAL ELECTRIC yo i 
TYPE FG 172 


A contact shoe having limited v 
Used in Welder-Control Service, etc. 
Brand new war surplus in original 
sealed containers. 


$16.00 each f.o.b. 


(Immediate delivery subject to prior sale). 





Patents Available for 
License or Sale 





2,405,403. Carbon Arc Electrode Hold@ 
Issued Aug. 6, 1946. In this holder a 
stant electrical contact between the cat 
holder is mainte 
while the electrode is removed or rep! 
in the holder to eliminate deleteri 
The channel in the holdet 











electrode and _ its 








PROFESSIONAL 
SERVICES 


electrode is open 








rocking movement is mounted 
the holder with its bottom ar 
seating against the top of the 











A pair of springs yieldingly urg 
into constant electrical contact 
electrode after it has been rele 
holder. A hand screw engages 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 
Patent Practice before U. S. Patent Office. 


Validity and Infringement Investigations and 


Opinions. Booklet and form “Evidence of Con- Electronicraft, Inc. 
ception” forwarded upon request. 


the shoe. The electrode is relea 
ee bias GHW, Wesbinges | | © every Oe eae ee lachind tn shan thobden’ hey sites 
. . ucka es 


. the hand screw in the desired 
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